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RETURN RECETIPT REQUESTED

Mr. Carl Fajardo

Operations Manager

2Appollo Industries Inc.

1850 South Cobb Industrial Boulevard
Smyrna, Georgia 30728

Subject: RCRA Compliance Evaluation Inspection
EPA ID Number: GAD 051 021 285

Dear Mr. Fajardo:

On April 29, 2003, the United States Environmental
Protection Agency (EPA), along with the Georgia Environmental
Protection Division (EPD), conducted a RCRA compliance evaluation
inspection at your facility located in Smyrna, Georgia, in order
to determine it's compliance status with RCRA.

Enclosed is the EPA RCRA Site Inspection Report which
indicates that wviolations of RCRA were discovered. A copy of
this report has also been forwarded to EPD. Pursuant to the EPA
- EPD Memorandum of Agreement, EPD i1s the lead agency for any
potential enforcement action which may result from the RCRA
violations cited in the report.

If you have any questions, please contact Daryl Himes at
(404) 562-8614.

Sincerely yours,

v Al

frey T. Pallas, Chief
South Enforcement and Compliance
Section
RCRA Enforcement and Compliance
Branch

Enclosure

cc: Ms. Jennifer Kaduck, EPD
Mr. John Williams, EPD

245864
Jocket Number 3450

Intemet Address (URL) o hiip://www.epa.gov
Recycled/Recyclable « Printed with Vegetable Oit Based inis on Recycled Paper (Minimum 30% Posiconsumer)
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Ms. Jennifer Kaduck, Chief

Hazardous Waste Management Branch
Environmental Protection Division
Georgia Department of Natural Resources
Floyd Towers East, Room 1154

205 Butler Street, S.E.

Atlanta, Georgia 30334

RE: RCRA Compliance Evaluation Inspection
Appollo Industries Inc.
EPA ID Number: GAD 051 021 285

Dear Ms. Kaduck:

On April 29, 2003, a Compliance Evaluation Inspection was
conducted by the United States Environmental Protection Agency
(EPA) and the Georgia Environmental Protection Division (GA EPD)
at the Appollo Industries, Inc. facility located in Smyrna,
Georgia to determine the facility's compliance status with RCRA.

Enclosed is the EPA RCRA Site Inspection Report which
indicates that violations of RCRA were discovered. Pursuant to
the EPA - GAEPD Memorandum of Agreement, GA EPD is the lead
agency for enforcement of the violations discovered during this

inspection.

Pursuant to the Enforcement Response Policy (ERP), Day 0 is
the date of the inspection referenced above. Based upon the
violations discovered during the referenced inspection, the
facility is determined to be a Significant Non-Complier (SNC).
Therefore, formal action is mandatory pursuant to the time frames
outlined in the ERP.

If you have any questions, please contact Daryl Himes, at
(404) 562-8614.

Sincerely yours,

Jeffrey T. Pallas, Chief
South Enforcement and Compliance

Section
RCRA Enforcement and Compliance

Branch.
Enclosure

cc: John Williams - EPD

Intemet Address (UAL) ¢ http://www.epa.gov
Recycled/Racyclable s Printed with Vegetabla Olf Based Inks on Recycled Paper (Minimum 30% Postconsumer)



1)

2)

3)

4)

5)

6)

RCRA Compliance Inspection Report

Inspectors and Authors of Report

Daryl Himes, Environmental Engineer
Bethany Russell, Environmental Scientist

Facility Information

Apollo Industries Inc. (Apollo)
1850 South Cobb Industrial Blvd
Smyrna, GA 30082

EPA ID No: GAD 051 021 285

Responsible Officials

Carl Fajardo, Operations Manager
Javeed Syed, Safety & Environmental Manager

Inspection Participants

Carl Fajardo- Apollo
Javeed Syed- Apollo
John Williams- GAEPD
Daryl Himes, US EPA
Bethany Russell, US EPA

Date and Time of Inspection

April 29, 2003, 8:50 a.m.

Applicable Regulations

40 Code of Federal Regulations (C.F.R.) Parts 260-270,

Resource Conservation and Recovery Act (RCRA) Sections 3005 and 3007,

(42 US Code - Annotated U.S.C.A. 6925 and 6927),

Chapter 391-3-11 of the Georgia Hazardous Waste Management Act, adopted and

incorporated by reference Parts 260 - 266, 268, & 270.



7 Purpose of Inspection

The purpose of this inspection was to conduct an unannounced compliance evaluation
inspection (CEI) and determine Apollo’s compliance with the applicable requirements of
RCRA and the corresponding Georgia Environmental Protection Division (GAEPD)

regulations.

8) Facility Description

Apollo’s Smyma, Georgia facility is a large quantity generator of hazardous waste. Their
primary business is the manufacture and packaging of aerosols and specialty chemicals
which include, but are not limited to, insecticides, degreasers, and disinfectants.
Currently, RCRA regulated wastes generated from the manufacture of these products
include spent isopropyl alcohol and naptha (D001), chlorinated solvents (F002), acetone
(FOO3) and toluene (F005).

9) Findings

The inspection began with an opening conference at 8:50 a.m. on April 29, 2003.
Credentials were presented to Mr. Carl Fajardo, Operations Manager of Apollo, and the
purpose of the inspection was stated. A closing conference was held following the
inspection to discuss the findings. The areas inspected and findings are as follows:

Laboratory

At the time of inspection, there was one satellite 5-gallon container of spent solvent
labeled F002, FOO5, FOO8, and DOO1. The container was open. Apolle is in violation of
RCRA § 3005 for failing to keep containers of hazardous waste closed except when
it is necessary to add or remove waste in accordance with the requirements of
Chapter 391-3-11-.08 of the Georgia Department of Natural Resources
Environmental Protection Rules which incorporates by reference 40 CFR §
265.173(a), as referenced by 40 CFR § 262.34(c)(1)(i). The violation was corrected

during the inspection.
Warehouse/Process Building

The warehouse portion of the building primarily stored raw materials. At the time of
inspection, inspectors observed a satellite accumulation area with three 55-gallon drums.
Two of the drums were empty and the third contained spent rags and filters contaminated
with xylene, trichloroethylene, and other listed wastes. The drum adhered to RCRA

Apollo Industries Inc.
GAD 051 021 285
April 29, 2003
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regulations. No violations were noted in this area. The process portion of the building is
where aerosol cans are filled. The process begins with empty cans typically made of
tinplated steel or aluminum. The product-specific chemicals in the form of liquid,
emulsion, or suspension are then added to the can after mixing in the batch room. The
aerosol valve is crimped onto the can and the propellant (isobutane/propane mix) is
injected under pressure, through the valve (occurs in the gas house). The volume of each
can is carefully measured and the off-spec cans are kicked out of the system. The
pressurized can is then subjected to a waterbath of approximately 50 °C to check for any
leaks. At the time of inspection, no hazardous waste was being stored in this area. No
violations were noted.

Gas House

Propellants are added to the aerosol cans here under a pressure of approximately 500 psi
through an automated system. At the time of inspection, no hazardous waste was being
stored in this area. No violations were noted.

Qutside the Gas House

Directly behind the gas house is a process line where aerosol cans are fed into the gas
house. Inspectors observed one full 55-gallon drum of waste pesticide-filled cans. The
drum was unlabeled and unsealed. Apollo is in violation of RCRA § 3005 for failing to
keep containers of hazardous waste closed except when it is necessary to add or

- remove waste as required by Chapter 391-3-11-.08 of the Georgia Department of
Natural Resources Environmental Protection Rules which incorporate by reference
40 CFR § 265.173(a), as referenced by 40 CFR § 262.34(a)(1)(i). Apollo has failed to
mark hazardous waste containers with the words ‘“Hazardous Waste’’ and the
accumulation start date in accordance with the requirements of Chapter
391-3-11-.08 of the Georgia Department of Natural Resources Environmental
Protection Rules which incorporates by reference 40 CFR § 262.34(a)(2) and (3).

Less Than 90-Day Storage Area

At the time of inspection, this area contained three 55-gallon drums of waste pesticide-
filled aerosol cans. The drums were open and unlabeled (Photo 1). Apollo is in violation
of RCRA § 3005 for failing to keep containers of hazardous waste closed except
when it is necessary to add or remove waste as required by Chapter 391-3-11-.08 of
the Georgia Department of Natural Resources Environmental Protection Rules
which incorporate by reference 40 CFR § 265.173(a), as referenced by 40 CFR §
262.34(a)(1)(i). Apollo has failed to mark hazardous waste containers with the

Apollo Industries Inc.
GAD 051 021 285
April 29, 2003
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words “Hazardous Waste” and the accumulation start date in accordance with the
requirements of Chapter 391-3-11-.08 of the Georgia Department of Natural
Resources Environmental Protection Rules which incorporates by reference
40 CFR § 262.34(a)(2) and (3). '

A ) L

v

Photo 1. Open, unlabeled drums in 90-day storage area.

Bustback Area

Off-spec filled aerosol cans are punctured and the contents emptied into a 55-gallon drum
in this area. At the time of inspection, there was one satellite accumulated 55-gallon
drum of “spent solvent waste”. Both bungs were open on the drum (Photo 2). Apollo is
in violation of RCRA § 3005 for failing to keep containers of hazardous waste closed
except when it is necessary to add or remove waste in accordance with the
requirements of Chapter 391-3-11-,08 of the Georgia Department of Natural
Resources Environmental Protection Rules which incorporates by reference

40 CFR § 265.173(a), as referenced by 40 CFR § 262.34(c)(1)(i). The violation was

corrected during the inspection.

Photo 2. Two bung holes opened on drum (foreground) in
bustback satellite accumulation area.

Apollo Industries Inc.
GAD 051 021 285
April 29, 2003



Tank Farm

Hazardous waste generated at the facility is pumped into a 4,800-gallon wastewater tank
before being shipped offsite for disposal by fuel blending. The facility had attached a
piece of sheet metal to the top of the tank approximately two weeks prior to inspection
(See Invoice for purchase of sheet metal attached to report). The metal had not been
welded to the top of the tank and holes were evident between the sheet metal and tank
(Photo 3). Apollo is in violation of RCRA § 3005 for failing to comply with Tank
Level 1 controls for Subpart CC in accordance with the requirements of Chapter
391-3-11-.08 of the Georgia Department of Natural Resources Environmental
Protection Rules which incorporates by reference 40 CFR § 265.1085(c) as
referenced by 40 CFR § 262.34(a)(1)(ii). Apollo had not had the newly installed metal
roof certified by a registered professional engineer. Apollo is in violation of RCRA §
3005 for failing to obtain a certification by an independent, qualified, registered
professional engineer in accordance with Chapter 39-3-11-.10 as incorporated by
Chapter 39-3-11-.08 of the Georgia Department of Natural Resources
Environmental Protection Rules which incorporates by reference

40 CFR § 265.191(c) as referenced by 40 CFR § 262.34(a)(1)(ii).

Photo 3. Roof of hazardous wastewater tank in tank farm area.

Compounding Room (Batch Room)

This area of the facility is used to mix chemicals for product-specific formulations.
Chemicals are managed in 16 large tanks. Tanks are washed out regularly for chemical
change-outs. Wastewater is pumped into the 4,800 gallon wastewater tank located in the
tank farm. At the time of inspection, no hazardous waste was being stored in this area.

No violations were noted.

Apollo Industries Inc.
GAD 051 021 285
April 29, 2003



Silkscreen Area

Apollo uses either silk-screening or paper-labeling to trademark aerosol cans. At the time
of inspection, there were four 5-gallon buckets of “spent solvent hazardous waste” being
accumulated as silkscreens were washed off with solvents such as tetrachloroethylene.
This area also contained one 55-gallon drum used to collect waste from the 5-gallon
buckets once full. All containers were closed and labeled according to RCRA
regulations. Once the 55-gallon drum is filled to capacity, the contents are transferred to
the wastewater tank. No violations were noted.

Record Review

Apollo’s manifests for May 2002 through April 2003, inspection records, and
contingency plan were reviewed and found to be in good order with the following
exceptions. No personnel training records were available after 2001. Apollo is in
violation of RCRA § 3005 for failing to provide annual training to all personnel
handling hazardous waste at the facility and for failing to have job titles,
descriptions, and the name of each person filling each position related to hazardous
waste management in accordance with the requirements of Chapter 391-3-11-.10 of
the Georgia Department of Natural Resources Environmental Protection Rules
which incorporates by reference 40 CFR § 265.16(c) and (d)(1, 2, & 3).

Three manifests, document numbers 00718, 09182, and 12162, were missing the original
copies signed by the Treatment, Storage, and Disposal (TSD) facility. The manifests
were located after the inspection and submitted to GA EPD.

Apollo Industries Inc.
GAD 051 021 285
April 29, 2003



10) Signed:

Dol Mo

Daryl Himes
Environmental Engineer

Beth@ ussell
Environmental Scientist

1D Concurrence:

Jéffr T. Palfas, Chief
Southt Enforcement and Compliance Section

RCRA Enforcement and Compliance Branch

Apollo Industries Inc.
GAD 051 021 285
April 29, 2003




Invoice

Dixie Duct & Fabrication Inc ' " Invoice Number:
122 Oak Street | 27096
Roswell, GA 30075 Invoice Date:
Apr 16, 2003
Voice: 770-642-4500 Page:
Fax: 770-642-7472 1
Sold To: Special Instructions/Notes:

Apollo Industries Inc
1850 South Cobb Industrial Blv
Smyrna, GA 30082

Customer ID Customer PO Payment Terms
APO1 EP//////,/ 40317/18 ga caps 1% 10, Net 30 Days
Sales Rep | | Shipping Method .4 ShipDate Due Date
o ... Dest Way e 4/16/03 5/16/03
Quantity 'ty Descripton __——— Unitpr Extension
MANUFACTAORED SHEET METAL/ 810.00

18 gaude galv 96" round x
4 caps

Ui sseuisng feuepyuog » uopduwexg 3\,

)

/)
QD / | ECEIVE

APHS § 2003

(180) uowewoju) sseuIsng eiluspYUO) ¥ uojduwiexy
0

Subtotal 810.00
Customer Resale #: 033-79-~20994-6 Sales Tax
Freight o
‘ Total Invoice Amount 810.00
Check No: : Payment Received 0.00

TOTAL 810.00
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Georgia Department of Natural Resources

2 Martin Luther King, Jr. Drive, SE, Suite 1066 East, Atlanta, Georgia 30334-9000
Lonice C. Barrett, Commissioner

Environmental Protection Division

Harold F. Reheis, Director

Office: 404/657-8831 FAX: 404/463-6676

June 30, 2003

Mr. Jeffrey T. Pallas, Chief

South Enforcement & Compliance Section
Enforcement & Compliance Branch

U.S. EPA, Region IV

61 Forsyth Street, 10th Floor

Atlanta, Georgia 30303

SUBJECT: PBT/ Large Quantity Generator Inspection
Apollo Industries, Inc.
EPA ldentification Number: GAD051021285

Dear Mr. Pallas:

On April 29, 20083, a joint EPA and Georgia EPD Compliance Evaluation Inspection was
performed at the subject facility. Pursuant to the Memorandum of Agreement, enclosed
is a copy of the Inspection Checklists used during this inspection. The State of Georgia
has prepared a proposed Consent Order for the violations. We will forward a copy of
that Order to you, once the Order has been executed by the Director.

Ms. Renée Hudson Goodley, Program Manager of the Generator Compliance Program,
may be contacted for additional information regarding this facility at 404-657-8828.

Sincerely,

Hazardous Waste Management Branch

JRK/JAW/jw

Enclosures

C: Renée Hudson Goodley
Freddie L. Dunn, Jr.

File: EPA Correspondence-FY 2003
Apollo Industries, Inc., Smyrna

s:\rdrive\John\ Apollo Industries EPA Lir.doc
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Georgia Department of Natural Resources
2 Martin Luther King, Jr. Drive, S. E., Suite 1066 East, Atlanta, Georgia 30334

Lonice C. Barrett, Commissioner
Environmental Protection Division
Harold F. Reheis, Director

Office: 404/657-8831 Fax: 404/463-6676

GENERATOR INSPECTION REPORT

SECTION I: FACILITY INFORMATION

Facility Name: Apollo Industries, Inc.

EPA Identification Number: GAD051021285 | NAICS: 325998

Location Address: 1850 South Cobb Industrial Bivd.

City: Smyrna | County: Cobb | Zip Code: 30082
Mailing Address: Same as above

City: State: Zip Code:

LQG: X | SQG: Trans: | TSD: Other (specify)
Additional Checklists Required:

Tank: X | Transporter | Used Oil Mgt. | Subpart CC: X

Estimated Quantity of Hazardous Waste Generated: Avg.37,706 los/mo

Basis for Estimate: Manifest for 2002 and 2003

Officials Contacted: cfajardo@apolloind.com
jsyed @ apolloind.com

Name: Mr. Carl Fajardo Title: Mgr. Mfg. Ops. | Telephone # (770) 433-0210
Name: Mr. Javeed Syed Title: Environmental | Telephone # (770) 433-0210
& Safety Manager. Ext. 1228

SECTION II: SUMMARY OF FINDINGS:

The following violations of Georgia’s Rules of Hazardous Waste Management were observed:
Satellite containers were not labeled with the contents; all drums in the storage area were not
marked “hazardous waste” or dated; the bust back aerosol satellite drum both bung holes and
the lab 5-gallon container were not closed; annual hazardous waste training was not provided
in 2002 to the silk screen printing, bust back, and batch room hazardous waste employees;
these same employees did not have job titles, descriptions with the type of initial and
continuing training and the name of each person filling each position; the hazardous
wastewater storage tank did not have a certification by an independent Professional Engineer;
and the hazardous wastewater tank did not meet the Subpart CC Tank Level 1 controls.

Samples: | Yes: .. [No: X Photographs: - | Yes: | No: X
Inspected by: John A. Williams_£7,, 4z~ .~ | Inspection Date: April 29, 2003
Reviewed by: Z.4 1[4, 4. Review Date: o6/ 0+//2003

Submittal Date: May 8, 2003 ~

Attachments: Location map.

Accompanied by: Mr. Daryl Himes, Environmental Engineer and Ms. Bethany Russell,
Environmental Scientist, EPA Region IV

File Name: Apollo Industries, Smyrna

PBT Annual Notebook

s:\rdrive\dohn\ Apollo 03 inspection report.doc



SECTION lli: PRE-INSPECTION REVIEW

A. GENERAL INFORMATION

1. Regulated Waste Activity Notification Form on File: [Yes [ X [No |

2. Most Recent Date of Notification Form: December 6, 2001

Facility notified as a:

GENERATOR
X LQG (1,000 KG/MO) TRANSPORTER
SQG (> 100 KG/MO or <1,000KG/MQO TSD

CESQG (100 KG/MO)

MOST RECENT EPA HAZARDOUS WASTE CODES DOCUMENTED BY FILES:

SOURCE OF ABOVE INFORMATION/DATE: Notification

BIENNIAL REPORT (S) ON FILE: X | YES NO N/A | REQUIRED YEAR (S):2001
EXCEPTION REPORT (S) ON FILE: YES | X |NO | X | N/A | DATE (S):
HAZARDOUS WASTE REDUCTION PLAN (S) ONFILE: 2002 [X [YES | [NO | [NA

LAST INSPECTION DATE: May 8, 2003

and LDR missing.

a) VIOLATIONS NOTED: No start date on drum; label drum in satellite and storage; EH&S Mgr.
Needs a job description; secondary berm on bust back needed; submit copy of contingency plan to
hospital; drum not closed at rotary line; no weekly inspection of containers; need PE tank
assessment; leak detection on tank; daily inspection logs on tank; Subpart CC exceeds 500 ppmw;

b) DATE OF LAST ENFORCEMENT ACTION: Notice of Violation July 12, 2002

Note: If this inspection includes sampling, a Site Safety Plan must be approved prior to the

Inspection and attached to this report.

(N/A — Not applicable)

s:\rdrive\John\ Apollo Inspection Report 2
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SECTION IV: CONTINUED

YES NO N/A
C. TANK STORAGE/TREATMENT

1. Does the facility use tanks to store or treat
hazardous waste?

VIOLATION

If yes, see Tank Systems Checklist for Generator _X__
D. EMERGENCY EQUIPMENT
1. Is facility operated and maintained to minimize

possibility of fire, explosion, or release of
hazardous waste to the environment? (§265.31) _X__

2. Does the facility have the following equipment
to deal with hazards posed by waste handled:
(§265.32)

a. Alarm system? (internal communication) _ X

b. Telephone or 2-way radio?

(external communication) _X_
c. Fire extinguisher? _X_
d. Water? (If applicable) _X__

e. Are facility communication system, spill
control equipment, fire protection equipment
and decontamination equipment tested and
maintained to ensure proper operation?

(§265.33) X

f. Do personnel have immediate access to
communication device or alarm system? _ X
(§265.34)

List type of device or if verbal communication used:

Telephone

s:\rdrive\John\Apolio 02 Inspection Report.doc 5



SECTION V: GENERAL RECORDS
YES NO N/A  VIOLATION

1. Has facility notified of correct hazardous waste activity?
(§262.12) X

2. Does the facility conduct the weekly inspections of
containers storing hazardous waste
(§262.34) (§265.174) X

3. Are waste profiles, waste analysis, or supporting
documentation of waste determination per §262.11
in the facility's records? (§262.11) (§262.40)(c) X

4. Have biennial reports been submitted? (§262.41) X

5. Are copies of the biennial reports in the facility's
records? (§262.40) X

6. Have arrangements with the local authorities been
made to familiarize them with the facility, types of

waste handied, and hazards posed? (§265.37) X
7. Does generator package waste in accordance with

49 CFR Parts 173, 178, and 179 (DOT requirements)? X

(§262.30)

a. Does generator follow DOT labeling requirements in
accordance with 49 CFR 1727 (§262.31) X

b. Does generator mark each package in accordance with
49 CFR 1727 (§262.32(a)) X

c. Is each container of 110 gallons or less marked with
the following label? (§262.32(b)) X

Hazardous Waste-Federal Law Prohibits Improper Disposal.
If found, contact the nearest police or public safety
authority or the U.S. Environmental Protection Agency.

Generator Name and Address
Manifest Document Number

d. Does generator have placards to offer to
transporter? (§262.33) X

8. Have fees been paid? X

a. Have the fee records (LQG) and fee report (LQG,SQG) -
been signed by a responsible corporate
official? (391-3-19-.03(5)) X

s:\rdrive\dohn\Apolio 02 Inspection Report.doc 6



SECTION V: CONTINUED
YES NO N/A VIOLATION

b. Have the fee records (LQG) and the fee
report (LQG,SQG), along with supporting
documentation, been maintained on-site
for a period of at least three years from
the end of the calendar year for which they
were completed (enacted July 1992)?
(391-3-19-.03(5)) X

c. Does the fee record (LQG) contain the following:
(391-3-19-.03(5))

1. Manifest number for each shipment? X

2. Date of each shipment? X

3. Name and EPA I.D. Number of the
final receiving facility for each shipment? X

4. By EPA hazardous waste number and method of
management at the final receiving facility,
the tons of hazardous waste for each shipment
and the total tons of hazardous waste for the
calendar year? X

d. Have any discrepancies been noted between the fee
records, fee reports, and the manifests for the
subject period? X X

COMMENTS:

Section V.8.d. — No discrepancies were found. The facility paid $1,879.33 in hazardous waste
fees in 2002.

s:\rdrive\John\Apollo 02 Inspection Report.doc 7



SECTION VI: CONTINGENCY PLAN

YES NO N/A

A. LARGE QUANTITY GENERATOR

1.

2.

Does the facility have a written

Contingency Plan (§265.51) or

a written Spill Prevention, Control,

and Counter measures Plan (SPCC)? (§265.52(b)) X

VIOLATION

Does the Contingency Plan/SPCC Plan include:

a. Facility personnel action responses?
(§265.52(a) X

b. Description of agreement with the local authorities?
(§265.52(c)) X

c. List of names, addresses, and phone numbers of
emergency coordinators. Designates primary
emergency coordinator, and list other coordinators in
order of assumption of responsibility?
(§265.52(d) X

d. List of emergency equipment at the facility, including
location, physical description and capabilities?
(§265.52(e)) X

e. An evacuation plan for facility personnel?
(§265.52(f)) X

Have copies of the Contingency Plan/SPCC Plan been
submitted to police, fire department, hospital,
local emergency response teams? (§265.53) X

Is the Contingency Plan/SPCC Plan amended when
necessary? (§265.54) X

Is at least one emergency coordinator on facility
premises or on call? (§265.55) X

Does the emergency coordinator respond immediately to
emergencies, keep a record of these responses, and the

report made to Federal, State, and local authorities, if

required? (§265.56) X
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SECTION VI: CONTINUED

B. SMALL QUANTITY GENERATOR

1.1s the following information posted next to the
telephone: (§262.34(d)(5))

a. Name and telephone number of emergency
coordinator?

b. Location of fire extinguishers, spill control
material and, if present, fire alarm?

c. Telephone of the fire department if no direct alarm
exists?

2. Is at least one emergency coordinator on facility
premises or on call? (§262.34(d)(5)(i))

3. Does emergency coordinator respond immediately to
emergencies as expressed by §262.34(d)5(iv)?

COMMENTS:
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NO N/A  VIOLATION

—_— XX
XX
—_ XX
X X__
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SECTION VII: PERSONNEL TRAINING

YES NO N/A  VIOLATION
A. LARGE QUANTITY GENERATOR

1. Does facility have a personnel training program for
hazardous waste management, consisting of
classroom instruction or on the job training?
(§265.16(a)(1)) (Note in Comment Session) X

a. lIstraining directed by a person trained in
hazardous waste management procedures?
(§265.16(a)(2 and 3)) X

b. Do personnel complete training within 6
months of employment or job assignments?
(§265.16(b)) X

c. Do personnel take part in annual review
of hazardous waste training? (§265.16(c)) X X

d. Are the following documents maintained per
§265.16(d):

1. Job title and name of employee?
(§265.16(d)(1)) X X

2. Job description? (§265.16(d)(2)) X X

3. Amount and type of initial and continuing
training to be given to each person
filling a position? (§265.16(d)(3)) X X

2. Are records that document training as job experience
given to and completed by personnel? (§265.16(d)(4)) __X

3. Are records kept until closure of facility or 3 years past
employment of individual personnel? (§265.16(e)) _X

B. SMALL QUANTITY GENERATOR

1. Are employees thoroughly familiar with proper waste
handling and emergency procedures as relevant to there
responsibilities during normal facility operations
and emergencies? (§262.34(d)) X X

COMMENTS:

Section VII, Question 1.c and d 1, 2, and 3. — Annual hazardous waste training was not providec
2002 to the silk screen label printing, bust back, and batch room hazardous waste employe
These same employees did not have job titles, descriptions with the type of initial &
continuing training and the name of each person filling each position.
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SECTION Vill: MANIFEST/LAND DISPOSAL RESTRICTION
YES NO NA

1. Are manifests kept in the facility's records for three
years? (§262.40) _X__

VIOLATION

2. Did generator retain one copy of manifest signed by
the generator and transporter for three years or until
the facility received a signed copy from the designated
permitted facility, which received the waste? X

(§262.23(a)(3))

3. Are manifests completed to include:
(Part 262, Subpart B)

a. Manifest Document Number? X

b. Generator's name, mailing address, telephone

number? _X_
c. Generator's EPA ID Number? _ X
d. Transporter's name and EPA ID Number? X
e. TSD's facility name, address, and EPA ID Number? _ X

f. Waste information required by DOT: proper shipping

name, quantity of waste, and type of container? X

4. Did generator sign and date all manifests?
( Part 262, Appendix) _X_

5. Did generator obtain original carbon copy with handwritten
signature and date of acceptance from initial transporter

and the receiving TSD? (§262.23) X
6. Did the generator file any exception reports? ‘
(§262.42) XX
7. Are exception reports kept for three years? (§262.40) - XX

8. Has the generator determined that the facility is
managing (§268.7):

a. A land disposal restricted waste? _X__

b. Aland disposal restricted waste that can be land

disposed without any further treatment? . _X_ _X

c. A waste that is subject to an exemption from the
land disposal restriction prohibition (i.e.- A
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SECTION VIii: CONTINUED

YES NO N/A  VIOLATION

9. Does the land disposal restriction notification/

certification include: (§268.7) X
a. EPA Hazardous Waste Numbers?

(i.e. characteristics, listed waste) (§268.9)* X
b. Manifest number? _X__
c. Certification that the waste meets the treatment  __X

standards found in Part 268, Subpart D?

d. Certification that the waste can be land disposed
without any further treatment? ‘ X X

e. Certification that the waste is exempt from land
disposal restriction requirements and includes
date, which this exemption applies? X X

*If a hazardous waste determination consists of both Listed and Characteristic EPA waste codes, the applicable LDR waste cod
can exclude the Characteristic waste code if the specific hazardous constituent responsible for that Characteristic is airead
addressed by the treatment standard for the Listed waste code (i.e., an ignitable, spent acetone solvent characterized as FOO:
D001 would have a LDR waste code of F003). Otherwise, all EPA waste codes subject to LDR must be cited.

10. Has facility notified designated TSD facility per
requirements? (§268.7(a)(1)). X

11. Does facility maintain copies of LDR determinations,
notifications, waste analysis, etc. relating to
requirements in records for three years?
(§268.7(a)(5)(6)(7)) X

12. Are any lab pack waste(s) shipped off-site?
(§268.7(a)(8)(9)) X X

13. Does generator treat waste(s) in tanks or containers
to comply with land disposal restriction requirements?
(§268.7(a)(4)) X X

a. Does Waste Analysis Plan include detailed chemical

and physical analysis and all information to treat
the waste(s)? (§268.7(a)(4)(i)) X X
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SECTION VIHI: CONTINUED

YES NO N/A  VIOLATION

b. Has a copy of Waste Analysis Plan been submitted _ X X
to Regional Administrator and Environmental
Protection Division? (§268.7(a)(4)(ii))

i. Has submittal been verified? (§268.7(a)(4)(ii) X X

ii. Has facility notified designated TSD per
Requirement? (§268.7(a)(3)) and (§268.7(a)(4)) X X

c¢. Does the generator treat wastes which exhibit a
characteristic to render the waste non-hazardous
and ships this waste to a subtitle D facility?

(§268.9(d)) . _X X_
i.  Are notices made to EPA and EPD? - X X__
ii.  Are copies of the notices kept in the facility's
records? XX
iii. Do the notices comply with the - XX

requirements in §268.97

14. Is this facility a small quantity generator whose waste
is reclaimed under a contractual agreement
(§262.20(e))? X X

a. Are the type(s) of waste and frequency of removal
specified in the contract agreement? _ X X

b. Is the vehicle used to transport waste to recycling

facility and to deliver regenerated material back to

the generator owned and operated by the reclaimer

of the waste? X X
c. Did generator maintain a copy of the reclamation

agreement in the facility records for at least three

years after termination or expiration of there

agreement? X X

d. Did generator maintain a copy of the initial land
disposal restriction notification in the facility's
records for at least three years after the
termination or the expiration of the contract?
(§268.7)(a)(10) - XX

COMMENTS:
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SECTION IX: USED OIL MANAGEMENT

YES NO N/A  VIOLATION
A. USED OIL ACTIVITIES

1. Does this facility burn used oil fuel for energy
recovery or market used oil fuel directly to such a

burner? If yes, see Used Oil Management Checklist, XX
(Section IX)
2. Does the facility generate used oil? X X

B. USED OIL STORAGE (279.22, 279.45, 279.54, 279.64)
1. Does the facility store used oil? : X X

2. Is the used oil stored in tanks, containers, or units
subject to regulation under 40 CFR Parts 264 or 2657 _X X

3. Are the containers and aboveground tanks in good
condition with no leaks? X X

4. Are containers, aboveground tanks, and fill pipes for
underground storage tanks labeled or marked clearly
with the words "Used Qil?" X X

5. Have any releases of used oil to the environment
occurred? (describe in comment section) X X

a. Did the facility stop the release?
b. Did the facility contain the released used oil? X X

c. Did the facility clean up and manage properly
the released used oil and other materials? X X

d. Did the facility repair or replace any leaking

storage containers or tanks to prevent future
releases prior to returning them to service? X X

C. HAZARDOUS WASTE MIXING (279.21)

1. Does the generator mix hazardous waste with the
used oil? X X

a. Does the mixture exhibit any characteristics

of hazardous waste? (If yes, regulated as
hazardous waste under Part 262.) X X
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SECTION IX: CONTINUED

YES

b. Does the used oil contain greater than
1,000 ppm total halogens? (If yes, presumed
to be hazardous.)

D. ON-SITE BURNING IN SPACE HEATERS (279.23)

1. Does the generator burn used oil in used oil-fired
space heaters?

a. Does the generator burn only used oil
generated at the facility or received
from household do-it-yourself used oil
generators?

b. Is the heater designed to have a maximum
capacity of not more than 0.5 million Btu
per hour?

E. OFF-SITE SHIPMENTS (279.24)

1. Does the generator transport the facility's used oil
or used oil from do-it-yourselfers to a used oil
collection center?

a. Is the used oil transported in a vehicle owned
by the facility or an employee?

b. Does the generator transport more than
55 gallons at any time?

c. Is the collection center registered, licensed,
permitted, or recognized by a state/county/
municipal government to manage used oil?

2. Does the generator transport the facility's used oil
to an aggregation point?

a. Is the used oil transported in a vehicle owned/
operated by the facility or an employee?

b. Does the generator transport more than
55 gallons at any time?

c. Is the aggregation point owned and/or

operated by the same generator?
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SECTION IX: CONTINUED

F. USED OIL FILTER EXCLUSION (261.4(b)(13))

1.

Does the generator have a contractual agreement
pursuant to which reclaimed oil is returned by the

processot/re-refiner to the generator for use as a

lubricant, cutting oil, or coolant?

. Does the contract indicate the type of

used oil and the frequency of shipments?

. Does the contract indicate that the vehicle

used to transport the used oil to the
processing/re-refining facility and to

deliver recycled used oil back to the
generator is owned and operated by the used
oil processor/re-refiner?

. Does the contract indicate that reclaimed

oil will be returned to the generator?

Does the generator ensure that the used oil is

transported only by transporters who have obtained

EPA identification numbers?

Does the generator manage used oil filters?

a. Are the filters non-terne plated?

b. Are the filters gravity hot-drained?

COMMENTS:

YES

NO NA VIOLATION

XX
XX
XX
XX
XX
X X
XX
X X

Section VIII, question 11. Need LDR for Allworth manifest. This violation was corrected during the
follow-up inspection on May 17, 2002, with a one-time copy of the LDR being maintained on file.
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Apollo Industries, Inc., PBT/Large Quantity Generator
Smyrna, Cobb County
EPA 1.D. Number GAD051021285

SECTION IV: FIELD OBSERVATION DATA (Page 3 Continued)

COMMENTS: Description of processes that generate hazardous waste

The facility manufactures aerosol products including bug spray, cleansers, etc. The
facility generates the following wastes. Process waste waters including spent water
bath effluent generated when the water bath is changed, and when washout water from
the compounding area is generated from rinsing lines, tanks, and pumps. Process
waste waters are accumulated in an aboveground storage tank for off-site shipment.
Isopropyl alcohol washout is generated in the compounding area from rinsing
operations. The spent alcohol solution is accumulated in an aboveground storage tank
for off-site shipment.

Hazardous waste solids consist of waste sorbent pads, gloves, filters, filter bags, and
boxes. Spent carbon from water bath filter array is typically added to the hazardous
solids waste stream. This solids waste stream is collected in drums for off-site disposal.
Batch room waste is generated from cross contamination of products at product line
changeover. C-Mac from St George, SC disposes of the flammable solids in a
hazardous waste landfill.

Batch room waste water is accumulated in an aboveground hazardous wastewater
storage tank for off-site disposal. Chlorinated solvent results from the cleaning of ink-
stained silk screens, and the removal of inks from cans, using chlorinated solvents such
as perchloroethylene, and trichloroethylene. This chlorinated waste is accumulated in a
drum and then pumped into the 4,800 gallon hazardous wastewater storage tank.

Discontinued, obsolete, and returned products are approximately 25% of the total waste
generated. This obsolete waste material is accumulated in an aboveground hazardous
wastewater storage tank for off-site disposal. The facility was observed to be storing
hazardous waste in containers for four waste streams including flammable rags, lab
waste and floor sweepings, silk screen spent trichloroethylene, and bust back off-
specification products. The bust back satellite area is where all the off-specification
aerosol cans in 55-gallon drums are stored to puncture the aerosol can and drain out the
product into a 55-gallon spent solvent drum; ‘

A solvent parts washer generates spent solvent, which is also pumped into the 4,800-

gallon hazardous wastewater storage tank. The hazardous wastewater is sent for fuels
blending to Lonestar Alternate Fuels in Green Castle, Indiana.
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Georgia Department of Natural Resources

2 Martin Luther King, Jr. Street. S.E., Suite 1066 East, Atlanta, Georgia 30334
Lonice C. Barrett, Commissioner

Environmental Protection Division

Harlod F. Reheis, Director

Office: 404/657-8831 FAX: 404/463-6676

TANK SYSTEMS CHECKLIST FOR GENERATORS

SECTION |
FACILITY INFORMATION

Facility Name: Apollo Industries, Inc.

EPA Identification Number: GAD051021285 | NAICS Code: 325998

Location Address: 1850 S. Cobb Industrial Bivd.

City: Smyrna | County: Cobb | Zip Code: 30082
Mailing Address: Same

City: | County: | Zip Code:

LQG: X 1SQG: | TRANS: | TSD: | Other (specify):
Additional Checklists Required | Generator- | Transporter: | Used Oil:

Estimated Quantity of Hazardous Waste Generated: Avg. 37,706 Ibs monthly

Basis for Estimate 2001 manifest

Officials Contacted:

Name: Mr. Carl Fajardo Title: Mgr. Mfg. Operations Telephone#: (770) 433-0210
Name: Mr. Javeed Syed Title: E/S Manager Telephone#: (770) 433-0210
SECTION 1

SUMMARY OF FINDINGS

The following violations of 40 CFR 265 Subpart J — Tank Systems were observed: The 4,800-
gallon hazardous wastewater storage tank system needs to have a Professional Engineer's
assessment and certification.

Samples: Yes Number of Samples: No X

Photographs: Yes Number of Photographs:  No X

Inspected by: John A. Williams Inspection Date: April 29, | Submittal Date: May 8,
L A e ;12003 2003

Reviéwed by: 7., Jhi: 7. Dl/vm-// . | Review Date: 06/54/200 3

“Attachments: None

File Name: Apollo Industries, Inc.
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SECTION Il
FACILITY INFORMATION

1. GENERAL INFORMATION

Total number of tank systems used to accumulate hazardous waste:

A. Existing Tank System

i. Number of tank systems prior to January 12, 1987: 4,800
gallons
. Age of these tanks systems: Unknown

B. New Tank System

i. Number of new tank systems installed after July 14, 1986:

ii. Number of tank systems used to accumulate waste after
January 12, 1987:

C. New Waste Tank System

I Number of tank systems used to accumulate waste which
became hazardous after 12, 1987:

2. EXISTING TANK SYSTEMS (265.191)

MEETS REQUIREMENTS

YES NO N/A

POTENTIAL

A. Number of tank systems which
have secondary containment per X
265.193(b)?

VIOLATION

I Does the secondary
containment system appear X
to comply with 265.193(b)?

ii. Is an assessment of the
secondary containment and X
tank system on-file?

B. Assessment of integrity on-file for
each year since January 1988 or

. ) ) X X
until secondary containment is
provided?
Assessment contains:
i Found fit for use? X X
ii. Design standards for tank
X X
systems?
iii. Hazardous characteristics of
X X
waste?
iv. Age of System? X X
V. Leak test, internal exam or
other examination X X

conducted? Specify.
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SECTION Il
FACILITY INFORMATION-CONTINUED

MEETS REQUIREMENTS

YES NO N/A POTENTIAL
VIOLATION
Vi. Did a P.E. certify the
assessment in accordance X X
with [(270.11(d)]?
C. Did the assessment document the X X
tank system fit for use?
3. NEW TANK SYSTEM (265.192)
A. Is this a new tank system installed X X
after January 12, 19877 or
Is this an existing tank system used to
accumulate hazardous waste after X X
January 12, 198772 or ‘
Has a component to an existing tank
system been added or substantially X X
changed since January 12, 19877
B. Is secondary containment provided X X
as required by 265.193 (d)?
C. Assessment and Certification includes:
i Design standards for tank X X
and ancillary equipment?
. Hazardous characteristics of X X
waste?
iii. Corrosion determination? (If X X
applicable)
a. Factors affecting
potential for X X
corrosions?
b. Type of corrosion X X
protection?
C. Determination by a X X
corrosion expert?
iv. Are underground tanks
protected from vehicular X X
traffic?
V. Are foundations, efc. X X
structurally sound?
D. Was construction/installation of tank
system inspected by P.E.?
X X
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SECTION 1lI
FACILITY INFORMATION-CONTINUED

MEET REQUIREMENTS

items in the facility’s file?

YES NO N/A POTENTIAL
VIOLATION
F. Is corrosion protection provided? X X
G. Is assessment and certification by
P.E. (270.11 d) for all the above X X

4. NEWLY DESIGNATED HAZARDOUS WASTE TANK SYSTEMS

A. Is yearly assessment on file for
existing tank systems which X X
accumulate D018-D043, waste?

R Does the new tank system
comply with the
requirements of Section ll| X X
(2)? If so, Complete Section

I (2).

B. Is this a newly constructed tank

system used to accumulate D018- X X
D043 waste?
i Does the new tank system

comply with the

requirements of Section lli X X

(3)? If so, Complete Section
il (3).

5. SECONDARY CONTAINMENT (265.193)

A. lIs the secondary containment in
sound condition (no cracks, gaps, X
leaks, etc.)?

B. Is a leak detection system used
which is capable of determining a
leak of either the either the primary X X
or secondary containment systems
within 24 hour?

C. lIs the system capable of containing
100% of the largest tank plus
precipitation?
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SECTION il
FACILITY INFORMATION-CONTINUED

MEET REQUIREMENTS

YES

NO

N/A

POTENTIAL

6. OPERATIONAL REQUIREMENTS/INSPECTIONS

VIOLATION

A. ls there any evidence of ruptures,
leak, corrosion, or failure in the tank
system or ancillary equipment?

B. Are appropriate controls and
practices such as the following
used to prevent spills and
overflows, from tanks or secondary
containment systems?

Spills preventions controls
(e.g. check valves, dry
disconnect coupling, etc.)?

Overfill prevention controls
(e.g. level sensing devices,
high level alarms, automatic
feed cutoff, or bypass to a
standby tank?

Maintenance of sufficient
freeboard in uncovered tanks
to prevent over-topping by
wave, wind action or
precipitation?

C. Does the owner/operator inspect
the following, each operating day,
where present?

Overfill/spill control
equipment (e.g. waste-feed
cutoff systems, bypass
systems, and drainage
systems)?

Above ground portions of the
tank system to detect
corrosion or release of
waste?
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SECTION Ili

FACILITY INFORMATION- CONTINUED

MEET REQUIREMENTS

YES

NO

N/A

POTENTIAL
VIOLATION

iii.

The construction materials
and the area immediately
surrounding the externally
access portion of the tank
system including secondary
containment structures, (e.g.
dikes) to detect erosion or
signs of release or
hazardous waste (e.g. wet
spot, dead vegetation)?

iv.

Remove any accumulated
precipitation?

D. Are cathodic protection systems, if
present, inspected according to the
following schedule:

Six months after the initial
installation to confirm the
proper operation of the
cathodic protection system,
and annually thereafter?

Every other month to inspect
sources of impressed
current?

E. Are the inspection results

documented in the operating record
of the facility?

Is the tank system managed
in such a way as to protect it
from any material or
conditions that may cause
the waste to ignite or react?

Does the tank system
comply with the National Fire
Protection Association’s
Codes?

F. Does this tank system accumulate
incompatible waste?
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RCRA SUBPART CC CHECKLIST FOR
AIR EMISSIONS AT LARGE QUANTITY GENERATORS

Facility Name: Apollo Industries, Inc. EPA ID#: GAD051021285

Location Address: 1850 S. Cobb Industrial Blvd. City: Smyrna

L 1. Determine if facility meets the exemptions or exclusions listed below for Subpart CC?

A. If the answer in 1. is yes, what is the reqson? 40 CFR 265.1(c) exemptions if:

__ Wastewater treatment unit

____ Elementary neutralization unit

— Emergency spill or management unit

__Totally enclosed treatment facility

___ Hazardous waste recycling unit

_ CESQGor SQG

____Satellite acumulation unit

__ Other exemptions: farmers disposing of pesticide, transporters storing no
more than 10 days, universal waste handlers, generator adding absorbent
materials to HW containers, or RCRA empty containers.

If yes, not subject to Subpart CC.

B. If the answer in 1. is yes, what is the reason? 40 CFR 265.1080(b) exclusions if:

__ Unit did not receive HW after 12/6/96

—__Using containers of less than 26.4 gallons capacity
— Tanks and surface impoundments in closure
__Units used in an on-site RCRA or CERCLA clean-up
____Mixed Radioactive and hazardous waste

__ Units with CAA, NESHAPS or NSPS controls

__ Tanks with process vents (Subject to Subpart AA)
___Tanks with organic peroxide manufacturing waste
__ Waste that meets LDRs

If yes, not subject to Subpart CC.
Yes No X
The facility does not qualify for an exemption or exclusion from Subpart CC.

2. If no, is the average volatile organic concentration of each
waste management unit more than 500 ppmw determined
on an annual basis at point of waste origination or cannot
prove otherwise?(Review Records) 265.1083(c)(1)

If no, unit not subject to Subpart CC.

If yes, list the number of the units and the concentration

in the space below.

4,800 gallon aboveground open top hazardous waste storage tank. The average volatile organic
concentration was 1,500 ppmw for trichloroethene by the 8260B analytical dated February 4,
2003.



II. General Determination

L. A If Knowledge was used, is there any documentation
on file? 265.1084(a)(4)(i) Yes X No_ X _N/A__ Violation

Check documentation found on file:

_____Organic material balances of the source
generating, or

_____Previous organic constituent test data, or

__Other information (manifests, shipping papers
and waste certification notices.)

B. If facility used sampling, was sampling done by an

EPA approved method? 265.1084(a)(3)(1ii}A) _X__Yes__ No N/A ___Violation
(Method 25D)

Bold and underline method used 25D, 624, 625, 1624, 1625,
8260(B), or 8270(C) '

C. Does the facility have a written site sampling plan? _X__ Yes ____No___ N/A __ Violation
265.1084(b)(3)(GiNC)

D. Has the waste stream changed since the initial
waste determination was done which would cause
the character of the waste to change or to exceed
the threshold levels for applicability of Subpart CC?___ Yes X No

E. If yes, was a new waste determination done? Yes No
2. Did the facility install controls on the units that are
subject to the Subpart CC rule by December 6, 1996?
40 CFR 265.1082(a)(1) Yes _ X_ No_X_ N/A Violation

If answer to question 2 is yes, proceed to II1.
If answer to Question 2 is no, then answer these questions.

A. Did the facility have an implementation schedule?
40 CFR 265.1082(2)(ii) Yes _ X No_ X N/A___ Violation

B. Was it in the operating record by December 6, 19967 Yes _X _No

C. Did the implementation schedule contain the following
information 40 CFR 265.1082(2)(1),(i): —Yes _X__No_X__N/A__ Violation

(1)  Why installation could not be completed by 12/6/96

(2)  Show dates by which design and construction will be
initiated & completed, and include supporting
information, e.g., contract awards,purchase orders
and performance tests.

(3)  Install equipment as soon as possible, but no later
than 12/8/97.

D. Is facility meeting implementation schedule? Yes __X_No_ X N/A __ Violation



E. If no, is there documentation in the operating record that
any schedule change cannot reasonably be avoided? _ Yes X _No
F. Has the Regional Administrator extended the compliance schedule beyond 12/8/97,
or was such a request submitted? 265.1082(b)(2)(iii)
— Yes_X__No_ X _ N/A____ Violation

I1I. How is the waste managed? Circle Tank or Container then go to and complete that Section.
A. TANKS
1. Is HW having an average VO concentration of more than
500 ppmw placed in a tank with level 1 control?
40 CFR 265.1085(b)(1) __ X Yes No N/A X ___ Violation

Note: Tank must meet 3 conditions for level | control:
(L Waste maximum organic vapor pressure
less than cutoff for tank design capacity
(see table below from 265.1085(b)(1)(1)(A), (B), & (C))

(2) No heating to or above temperatures at which
vapor pressure is determined
3 No waste stabilization in tank
Tank Design Capacity (gallons) Waste Maximum Organic Vapor
Pressure (psi)
>= 39,950 <0.75 (39mm)
>= 19,840 but < 39,950 < 4.0 (207mm)
< 19,840 < 11.1 (575 mm)

Fixed Roof (Level 1) 265.1085 (¢)(2)(i)
Fixed Roof is stationary or a continuous barrier over entire surface area.
No visible cracks, holes, gaps, or other open spaces between roof section joints or between the interface of the roof
edge and wall tank.

Fixed Roof Openings Can Be Equipped with:
Closure device if designed with no cracks in closed position.

Permanent openings if vented to an organic emission control device.
Pressure relief device (conservation vent) that are vented to atmosphere.

Level 1 - Fixed Roof Operating Requirements:
Cover and/or closure devices must be closed at all times except during sampling, inspections, maintenance or other
normal operations.

Level | Inspections
Completed on or before tank subjected to Subpart CC 12/6/96.
Once/yr. Thereafter except when inspection or monitoring is unsafe.

If level 1 criteria are not met, level 2 controls are needed. 265.1085(d)

2. Is HW having an average VO concentration of 500 ppm
or more being placed in a tank with level 2 controls? Yes No



265.1085(b)(2)

Level 2:

Check the level 2 controls used:

__ (D) fixed roof with internal floating roof;

_____(2) external floating roof;

__ (3)acover vented to a control device;

_____(4) a pressure tank; or

_____(5) keep the tank inside a total enclosure vented to a combustion control device
(Go to applicable section)

Note: Waste transfers to tank from another tank or surface impoundment subject to CC controls must be in hard-
piping or other closed system.

B. CONTAINER STANDARDS (265.1087)

1. Three levels of acceptable controls

a. Level 1- For containers larger than 0.1 cubic meters (26.4 gallons) and less than or equal to 0.46 m’
(about 119 gallons), or containers greater than this size but DOES NOT contain organic waste
light material service.” Container level 1 controls are one of the following::

08} Use container that meets DOT regulations (49 CFR Part 178 or 179), or

2) Use covered container and closure devices on the container to ensure that
there are no visible gaps into the interior of the container, or

3) Use organic-vapor suppressing barrier on or above the hazardous waste in an open-top
container.
Do their containers meet level 1 controls? 265.1087(c) X Yes No N/A Violation
Do containers meet closure requirements? X Yes No N/A Violation
Any defects Yes _X No N/A Violation
Are repaired within 24 hrs =»5 days Yes No N/A Violation

LN . ) . . - .

Light material service" means the vapor pressure of one or more of the organic constituents is >0.3 Kilopascals (kPa)
at 20° C; AND the total concentration of pure organic constituents with vapor pressures > 0.3 Kilopascals (kPa) at 20 ° C
is equal to or greater than 20% by weight.

No recordkeeping requirements for containers using Level 1 controls, other than for the "light material service”
determinations.

b.

Level 2 - For containers larger than 0.46 cubic meters (greater than 119 gallons) size and are managing
hazardous waste in light material service. Container level 2 controls are one of the following:

)] Use container that meets DOT regulations (49 CFR Parts 178 or 179), or

) Use container that operates with no detectable organic emissions as tested using Method 21 of
40 CFR Part 60, Appendix A, (organic vapor analyzer) or

3 Use container that is vapor tight as tested within last 12 months using Method 27 of 40 CFR
Part 60, appendix A (lock and load pressure tightness test).

Waste transfer requirements for level 2 controls:
(1) Submerged-fill pipe or other submerged-fill method, or
) Vapor-balancing sytem or a vapor recovery system, or

(3) Fitted opening in the top of a container through which the hazardous waste is filled, and
purging the transfer line before removing it from the container opening.

4



No recordkeeping requirements for containers using Level 2 controls, other than for the "light material service”
determinations.

Inspections

Do their containers meet Level 2 controls? 265.1087(d) Yes_ X No_X N/A Violation

—

Do containers meet closure requirements? Yes_ X No_X NA Violation

Any defects? ' Yes_ X No_ X NA Violation

Repaired within 24 hrs = 5 days Yes _X No_X N/A Violation
C. Level 3 - For any container greater than 0.1m’> (26.4 gallons) used to treat hazardous waste by

stabilization, container level 3 control alternatives are one of the following:

(D Place the open container inside a total enclosure (Procedure T - 40 CFR 52.741, Appendix B)
vented directly to a combustion control device, or
(2) Vent the container opening through a closed vent system to a control device.
Recordkeeping:
(O Annual measurement records for enclosures using Procedure T criteria.
2) Inspection records for the closed-vent system and control device. (same for those used on
tanks)
¢ visual inspection for defects
¢ on or before the date the tank is subjected to Subpart CC requirements
¢ once/yr except when inspection and monitoring is unsafe
Do their containers meet Level 3 controls? 265.1087(e) Yes_ X No_X NA Violation

NOTE: Most facilities will be in compliance if they store their waste in DOT approved 55-gallon drums.

s:\rdrive\Johm\Apollo 03 Subpart CC.doc
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Georgia Department of Natural Resources

2 Martin Luther King, Jr. Dr., SE, Suite 1154-E, Atlanta, Georgia 30334
Chris Clark, Commissioner

Environmental Protection Division

Carol A. Couch, Director

Hazardous Waste Management Branch

Phone 404-656-7802 FAX 404-651-9425

Trip Report
October 1, 2009
SITE NAME AND LOCATION: Apollo Technologies

1850 S. Cobb Industrial Bivd.
Smyrna Cobb County, Georgia

EPA ID NUMBER: GAD051021285
TRIP BY: Amanda Howell, Environmental Engineer
ACCOMPANIED BY: John Fonk, Unit Coordinator
Becky Ferguson, Geologist
DATE OF TRIP: September 11, 2009
OFFICIALS CONTACTED: Maria Callas, President

lan Johnston, Vice President
Denny Dobbs, Dobbs Environmental

REFERENCE: Consent Order EPD-HW-1186

COMMENTS:

The purpose of this trip was to conduct an announced Compliance Evaluation Inspec-
tion (CEI) at the Apollo Technologies facility (Apollo) located in Smyrna, Georgia in fol-
low-up to a proposed Consent Order issued on June 15, 2009. Apolio submitted a re-
sponse to EPD regarding the proposed order on August 14, 2009.

Apolio is a large quantity hazardous waste generator. Apolio manufactures various or-
ganic and water based solvent cleaners, pesticides, and janitorial aerosol products. We
arrived at 9:00 am and met with Ms. Maria Callas, Mr. lan Johnston, and Mr. Denny
Dobbs. During a brief introductory meeting, we were informed that flash photography is
not allowed inside the facility and along certain areas outside. According to Mr. Johns-
ton, the flash interferes with the fire and explosion safety system. We utilized a disposal
camera without a flash because of this issue. However, the pictures taken inside the
building were too dark and are therefore not attached with this trip report. After the brief
meeting, Mr. Dobbs accompanied Ms. Ferguson to the on-site wells to observe ground-
water sampling procedures as part of the semi-annual sampling event. Mr. Johnston
and Ms. Callas escorted Mr. Fonk and myself during the site inspection.

Docket No 76T (50
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tray had a rack that kept the container elevated above any potential releases. Mr.
Johnston stated the container was used when the line required flushing. After the flush-
ing process was finished, the container was emptied into the 250-gallon tote located in
the batch room. An additional catch tray was observed placed at each line. Mr. Johns-
ton stated the containers are only placed along the line when flushing is needed.

A new machine has been added to one of the production lines since the last site inspec-
tion. The line is now divided into two parts: solvent and reagent. Apolio currently re-
uses the product after flushing the system. Prior to the changes, the solvent and re-
agent would have mixed together making the flush waste unusable. The new system
allows for reuse of the product and reduces hazardous waste at the facility.

The Water Bath Recirculating System is also located within the Main Production Area.
Water is used to heat and clean the Spray cans. The heating process tests the pres-
surization of the spray cans. Defective cans are removed from the production line.
When the water is determined to be too dirty to recycle, the wastewater is placed into
the 250-gallon hazardous waste tote located in the batch room.

A trash bin style container with lid labeled “Satellite Solid Waste Collection Point” was
observed inside the Main Production Area. Mr. Johnston informed us that the container
was used to collect “solid” hazardous waste. Inside the container were several rags
used for wiping down the machines. Mr. Johnston informed us that he divides Apollo’s
hazardous waste into liquid or “solid” waste. We explained to Mr. Johnston the defini-
tion of solid waste and hazardous waste under 40 CFR 260 and requested he change
his label to state hazardous waste. If he wants to distinguish between liquid or “solid”
waste, we recommended that he write out the type of waste on the container (i.e. rags,
mop heads, etc.). Mr. Johnston had the label changed while the site inspection was be-
ing conducted. An additional trash bin style container was observed at the entrance into
the Batch Room. By the time we observed this hazardous waste container, Mr. Johns-
ton had already had the container’s label corrected.

A new mixing tank has been added to the Batch Room since the last site inspection. All
mixing tanks are connected to production lines by using soft flexible hoses. Mr. Johns-
ton explained that they don’t use hard lines because the soft hoses allow them to use
different mixing tanks for different products. How much product is needed determines
the size of mixing tank used. The mixing tanks are flushed out after use. The flush
wastewater is collected in buckets and then dumped into the 250-gallon hazardous
waste tote located in the Batch Room. According to Mr. Johnston, they use buckets so
they can visibly see the flush water to know when it is clear.

Two (2) 55-gallon containers were located within the batch room. The containers were
labeled “reclaimed material” and one of the containers had a puncturing device attached
to the bunghole. Mr. Johnston informed us that the contents of spray cans, which do
not meet the pressure test of the Water Bath Recirulating System, are placed into these
containers and then put back into the mixing tank and reused in the system.

The former sump tank, discussed during the last site inspection and located in the Batch
Room, has been filled in with concrete. The area covering the sump tank now has a
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A drip pan was observed under the hard pipes located in the main Truck Loading Area
and drip pans were observed stored next to the hard pipes. According to Mr. Johnston
and Ms. Callas, the stored drip pans are placed under the pipe connection on the truck
during delivery. A berm has been constructed in this area since the last site inspection
(Photograph 5). According to Mr. Johnston, the bermed area can hold up to 40 gallons
in the event of a release. Mr. Johnston stated that after 40 gallons the truck’s emer-
gency shut off system would activate.

A second Truck Loading Area is located to the west of the primary loading area. Ace-
tone is delivered at this second loading area. A drip pan was observed under the hard
pipes. Since the last site inspection this loading area has been redesigned with a newly
constructed berm and sump (Photograph 6). A storm drain is located immediately adja-
cent to the loading area (Photograph 7). Mr. Johnston stated that a rubber stopper is
plugged into the stormwater culvert and pressure sealed when a truck is unloading in
this area (Photograph 8). According to Mr. Johnston, if a release is observed, the sump
is pumped into a 55-gallon hazardous waste container. Mr. Johnston stated that rain-
water from storms is pumped from the sump into the storm drain. Mr. Johnston in-
formed us that drip pans stored at the primary Truck Loading Area are also used at this
area. According to Ms. Callas and Mr. Johnston, truck deliveries in this loading area
occur weekly.

The former hazardous waste storage area has been reworked since the 2008 CEl site
inspection (Photograph 9). According to Mr. Johnston, only empty containers are now
stored in this area. The height of the secondary containment wall surrounding the area
has also been increased. The 2008 CEl site inspection trip report identified five 55-
gallon containers outside of the southern concrete block secondary containment wall.
At the time of this site inspection, no containers were observed in this area (Photograph
10). One container labeled as “‘empty” was observed behind the western containment
wall; however, Mr. Johnston had an employee remove the container immediately.
Grass was also visible in areas that were previously void of vegetation.

Several improvements both functional and cosmetic were observed at the back portion
of the Bulk Storage Area and along the back of the main process building. A concrete
pad was repaired at the storm water culvert paint of discharge (Photograph 11). The
concrete secondary containment structures were painted (Photograph 12). New grass
was planted along the back of the facility (Photograph 13). The back door stairs have
been painted and shrubbery was planted surrounding the stairs (Photograph 14). The
2008 CEl site inspection trip report identified stains at the back door stairs and mops
placed over the rail.

Concrete patch had been applied along the side of one of the secondary containment
walls in the Bulk Storage Area (along the run-off area). According to Mr. Johnston, a
hole was made in the concrete block wall to determine if product had been released un-
derneath the secondary containment area. Mr. Johnston further stated that samples
were collected prior to resealing the hole. During the 2008 CE| site inspection, a pipe
was identified at the back corner of the bulk storage secondary containment basin. Ac-
cording to Mr. Johnston, the pipe was a weephole. The pipe has been removed and the
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OFFICE OBSERVATIONS:
The records review included the following:

- Contingency Plan

- Hazardous Waste Inspection Logs

- 2008 and 2009 Hazardous Waste Manifests
- Training Records

- Former Sump Tank Integrity Test

- Tank Certification on Hazardous Waste Tank

The training records were unclear regarding which employees received what level of
training. We recommended they revise their Standard Operation Procedures (SOP) to
identify which positions receive additional training.

The tank certification was dated November 3, 2003. The certification was signed by
licensed engineer Mr. Donald Shaver, License # 18807.

The former sump tank integrity test was conducted over the weekend (August 22-25, 2008)
by an Apollo employee. The description of the testing procedure as provided to EPD by
Mr. Johnston is attached.

Observations noted during the current inspection were discussed with Ms. Callas and Mr.
Johnston prior to leaving the facility.

ATTACHMENTS:

Photographs (20)
Former Sump Tank Integrity Test

RECOMMENDATIONS/FOLLOW-UP:
Send a Revised Proposed Consent Order

REVIEWED BY:

John Fonk, Unit Coordinator



Site Name: Apollo Photo 10f20 | Smyrna, GA County: Cobb

Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch

Explanation: View of black corrugated hose connected to the drain pipe

Site Name: Apollo Phato 2 of 20 I Smyrna, GA County: Cobb

Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch

Explanation: View of stains observed on the floor of the Bulk Storage Area




Site Name: Apollo Photo 3 of 20 I Smyrna, GA County: Cobb

Date; September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch
Explanation: View of 3 SVE wells located between the 2 secondary containment basins in the Bulk Storage Area
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Site Name: Apollo Photo 4 of 20 | Smyrna, GA County: Cobb
Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch
Explanation: View of a SVE well located within one of the secondary containment areas at the Bulk Storage Area
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Site Name: Apollo Photo 5 of 20 | Smyrna, GA County: Cobb

Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch

Explanation: View of main Truck Loading Area
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Site Name: Apollo Photo 6 of 20 | Smyrna, GA County: Cobb

Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch
Explanation: View of secondary Truck Loading Area, note acetone is delivered at this loading area.




Site Name: Apollo Photo 7 of 20 | Smyrna, GA County: Cobb

Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch

Explanation: View of storm drain located immediately downgradient of secondary Truck Loading Area
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Site Name: Apollo Photo 8 of 20° I Smyrna, GA County: Cobb

Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch

Explanation: View of rubber stopper plugged into stormwater culvert




Site Name: Apollo Photo 9 of 20 | Smyrna, GA County: Cobb

Date; September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch
Explanation: Former Hazardous Waste Storage Area, only empty containers are stored here now.
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Site Name: Apollo Photo 10 of 20 | Smyrna, GA County: Cobb
Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch
Explanation: View of area immediately south of the former Hazardous Waste Storage Area




Site Name: Apollo Photo 11 of 20 I Smyrna, GA County: Cobb

Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch
Explanation: View of repaired concrete pad at storm water culvert

Site Name: Apollo

Photo 12 of 20 | Smyrna, GA County: Cobb
Date: September 11, 2009

Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch
Explanation: View of newly painted secondary containment structure, note arrow indicates concrete patch location




Site Name: Apollo Photo 13 of 20 | Smyrna, GA County: Cobb

Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch

Explanation: View of back of main production building, note the newly planted grass since the last site inspection.

Site Name: Apollo Photo 14 of 20 | Smymna, GA County: Cobb

Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch

Explanation: View of newly painted back door stairs and newly landscaped surrounding area.
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Site Name: Apollo Photo 15 0f 20 | Smyrna, GA County: Cobb

Date: September 11, 2009 Photographer. Amanda Howell, Hazardous Waste Mgmt. Branch

Explanation: View of sheen observed on water flowing towards the on-site storm water drain

Site Name: Apollo Photo 16 of 20 I Smyrna, GA County: Cobb

Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch

Explanation: View of Groundwater Treatment System
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Site Name: Apollo Photo 17 of 20 | Smyrna, GA County: Cobb

Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch

Explanation: View of Air Compressor Room

Site Name: Apollo Photo 18 of 20 | Smyrna, GA County: Cobb
Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch

Explanation: View of Oil/Water Separator, note Hazardous Waste Container (white container) is open.




Site Name: Apolio Photo 19 of 20 I Smyrna, GA County: Cobb

Date: September 11, 2009 Photographer. Amanda Howell, Hazardous Waste Mgmt. Branch

Explanation: View of newly constructed berm and extended walkway outside of the Air Compressor Room

Site Name: Apoifo Photo 20 of 20 ] Smyrna, GA County: Cobb

Date: September 11, 2009 Photographer: Amanda Howell, Hazardous Waste Mgmt. Branch

Explanation: View of sump located in the Air Compressor Room
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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] M ¢ ATLANTA FEDERAL CENTER
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4 pRote? ATLANTA, GEORGIA 30303-8960

FEB 10 2011;

Mr. Mark Smith, Chief

Hazardous Waste Management Branch
Environmental Protection Division
Georgia Department of Natural Resources
Two Martin Luther King, Jr. Drive

Suite 1154 East

Atlanta, Georgia 30334

SUBJ: RCRA Compliance Evaluation Inspection
Apollo Technologies, Inc.
EPA ID Number GAD 051 021 285

Dear Mr. Smith:

On December 13, 2010, the Environmental Protection Agency (EPA) and the Georgia
Environmental Protection Division (GAEPD) conducted a Resource Conservation and Recovery
Act (RCRA) Compliance Evaluation Inspection (CEI) at the Apollo Technologies, Inc. Smyrna,
Georgia, to determine the facility’s compliance status with RCRA.

Enclosed is the EPA RCRA CEI report, which indicates that violations of RCRA were
discovered. If you have any questions regarding the inspection, please contact Javier Garcfa, of
my staff, by phone at (404) 562-8616 or by e-mail at garcia.javier@epa.gov.

Bill Truman, Acting Chief ‘
South Enforcement and Compliance Section
RCRA and OPA Enforcement and Compliance Branch

Enclosure

Docket No. l&_

Intemnet Address (URL) ¢ hitp://www.epa.gov
Recycled/Racyciable « Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Postconsumer)
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“ER 10 2011

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Maria Theo-Callas, Chief Executive Officer
Apollo Technologies, Inc.

1850 S. Cobb Industrial Blvd.

Smyrna, Georgia 30082

SUBJ: RCRA Compliance Evaluation Inspection
Apollo Technologies, Inc.
EPA ID Number GAD 051 021 285

Dear Ms. Theo-Callas:

On December 13, 2010, the Environmental Protection Agency (EPA) and the Georgia
Environmental Protection Division (GAEPD) conducted a Resource Conservation and Recovery
Act (RCRA) Compliance Evaluation Inspection (CEI) at the Apollo Technologies, Inc. Smyrna,
Georgia, to determine the facility’s compliance status with RCRA.

Enclosed is the EPA RCRA CEI report, which indicates that possible violations of RCRA
were discovered during the inspection. Please note that EPA has agreed with GAEPD, to take the
lead on the follow-up of the observations made during the inspection. In addition to the inspection
report, we are enclosing an information sheet that EPA developed for small businesses in response
to the Small Business Regulatory Enforcement Fairness Act (SBREFA) of 1996. If you have any
questions regarding the report, please contact Javier Garcfa, of my staff, by phone at
(404) 562-8616 or by e-mail at garcia.javier@epa.gov.

ill Truman, Acting Chief
South Enforcement Section
RCRA and OPA Enforcement and Compliance Branch

Enclosures

cc: Mr. John Fonk, GAEPD

Internet Address (URL) « http://www.epa.gov
Recycled/Recyclable « Printed with Vegetable Oil Based inks on Recycled Paper (Minimum 30% Postconsumer)
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RCRA Inspection Report
Inspector and Author of Report

Javier E. Garcia
Environmental Engineer

Facility Information

Apollo Technologies, Inc.
1850 S. Cobb Industrial Blvd.
Smyrna, Georgia

EPA ID NUMBER: GAD 051 021 285

NAICS Code: 325998 - All Other Miscellaneous Chemical Product and Preparation
Manufacturing

Responsible Official

Maria Theo-Callas, Chief Executive Officer
(770) 433-0210

Inspection Participants

Maria Theo-Callas, Apollo Technologies, Inc.

Ian Johnston. Apollo Technologies, Inc.

Javeed Syed, Apollo Technologies, Inc.

Amanda Howell, Georgia Environmental Protection Division (GAEPD)
Becky Ferguson, GAEPD

Araceli Bonilla, United States Environmental Protection Agency (US EPA)
Javier Garcia, US EPA

Date and Time of Inspection

December 13, 2010
10:30 AM

Applicable Regulations

Resource Conservation and Recovery Act (RCRA) Sections 3002, 3004, 3005 and 3007,
(42 US Code — Annotated U.S.C.A. §§ 6922, 6924, 6925 and 6927), 40 Code of Federal

‘Regulations (C.F.R.) Parts 260-266, 270, 273, 279, adopted and incorporated by

reference in Chapter 391-3-11 of the Georgia Rules for Hazardous Waste Management
(GRHWM).
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10)

Purpose of Inspection

This was an EPA oversight comprehensive evaluation inspection (CEI) to determine
Apollo Technologies, Inc.’s (Apollo) compliance with all applicable State and Federal
RCRA regulations.

Facility Description

Apollo is in the South Cobb Industrial Park, in an area classified by Cobb County as
“Heavy Industrial.” The property covers about 2.2 acres and includes one manufacturing
building and an office building. The facility is connected to the public water supplying
system and sewage collection system.

Apollo manufactures, by contract, several organic and water based solvent cleaners,
pesticides, and janitorial aerosol products for different companies. All products are made
in batches, based on clients needs. The product’s ingredients are mixed in aboveground
blending tanks and transferred to one of four filling stations. From the filling stations, the
aerosol cans are tested, labeled and packaged for distribution. The facility has about 60
employees and operates one shift, five days a week.

Apollo is registered as a large quantity hazardous waste generator. All hazardous waste
generated at the facility are stored in a 7,500-gallon above-ground steel tank. The
hazardous wastes generated at the facility consist of filling lines drippings, off-spec
products that cannot be reformulated and blending tanks rinsate. Apollo uses small
containers (not larger than 10 gallons) as satellite accumulation area (SAA) containers.
The hazardous wastes collected in the SAAs are hand carried to the blending room and
poured into a 20-gallon container. Once in the 20-gallon container, the hazardous waste
is pumped to the 7,500-gallon storage tank. Apollo classifies their waste stream as
D001/D035//F001/F002/F003/F005 hazardous waste.

Previous Inspection Summary

On September 11, 2009, GAEPD inspected Apollo. At that time, Apollo was using a
250-gallon sump as part of their hazardous waste storage tank system. GAEPD alleged
that Apollo was not operating the sump in compliance with the standards in subpart J of
40 C.E.R. Part 265, as they apply to ancillary equipment of hazardous waste storage tank
systems. On July 6, 2010, GAEPD issued to Apollo an Administrative Order (Order) for
violations to the Georgia Hazardous Waste Management Act including illegal disposal of
hazardous waste and failure to operate a hazardous waste sump in compliance with
RCRA requirements. The Order requires Apollo to correct all violations and to submit a
Site Assessment Work Plan.

Findings

After introductions and presentation of the credentials, the inspectors explained the
purpose of the inspection. After a brief description of the activities conducted at Apollo,



the inspection team toured the facility. The following are the observations made during
the inspection:

Research and Development Laboratory/Quality Control Laboratory

The laboratories are contiguous and operated by the same personnel. In two fume:
ventilation hoods, Apollo tests aerosol cans by spraying product into cutoff 1-gallon
metal containers. These containers were not labeled and were not kept closed

(Pictures 1 —2). Adjacent to the fume ventilation hoods, Apollo had one 5-gallon
container for the consolidation of the waste collected in the 1-gallon containers. The 5-
gallon container was labeled, but not closed (Pictures 3 — 4).

Picture 2: Cutoff container used to
accumulate off-spec product from
aerosol quality control testing

Picture 1: Cutoff containers used to accumulate off-spec
product from aerosol quality control testing

. g . Picture 4: Top view of the open top five-
Picture 3: Five-gallon SAA container for off-spec gallon SAA container for off-spec product

product generated in the R&D Lab/QA&QC Labs. generated in the R&D Lab/QA&QC Labs.




Apparent Violations:

It appears that Apollo has failed to adhere to a condition for exemption from

RCRA Section 3005 given in 40 C.F.R. § 262.34(c)(1)(ii). 40 C.F.R. § 262.34(c)(1)(ii)
requires that a container holding hazardous waste must be marked either with the
words “Hazardous Waste” or with other words that identify the contents of the
containers. At the time of the inspection, Apollo had three hazardous waste
accumulation containers that were not marked. As such, Apollo was storing waste in
apparent violation of RCRA Section 3005.

It appears that Apollo has failed to adhere to a condition for exemption from

RCRA Section 3005 given in 40 C.F.R. § 262.34(c)(1)(i), which incorporates

40 C.F.R. § 265.173(a). 40 C.F.R. § 265.173(a) requires that a container holding
hazardous waste must be always closed, except when adding or removing waste. At the
time of the inspection, Apollo had four hazardous waste accumulation containers that
were open when no waste was being added to or removed from the containers. As
such, Apollo was storing waste in apparent violation of RCRA Section 3005.

HP Analytical Laboratory

In this laboratory, Apollo tests standards
in a gas chromatograph (GC). The spent
isopropyl alcohol generated from the
operation of the GC unit is accumulated
in a 4 liter glass bottle. At the time of
the inspection, the SAA container was
properly closed and labeled (Picture 5).
As illustrated in Picture 5, the container
was dated with the accumulation start
date. The inspectors indicated to Ms.
Callas that SAA containers are not
required to be dated until the amount of
hazardous waste in the SAA exceeds 55
gallons.

Picture 5: Spent isopropyl alcohol accumulation
container located in the HP Analytical Laboratory.

Batch Room

The Batch Room is in the western side of the manufacturing building. This room houses
the aboveground tanks where the product ingredients are mixed. When needed, Apollo
rinses the mixing tanks with isopropyl alcohol and collects the tanks’ rinsate in small
containers that are immediately emptied into a 20-gallon plastic container kept in the



room (Picture 6). In addition to the rinsate from the
blending tanks, Apollo uses the 20-gallon container
as the collection point for all other hazardous waste
generated at the facility. Therefore the container is
subject to the requirement applicable to the 90-day
storage areas. At the time of the inspection, the 20-
gallon container was on a self-contained pallet. The
container was properly labeled, closed and dated
(12/10/10). Also in this room, Apollo had a partially
full mop bucket with liquids spilled in the area. The
container was not closed or labeled. Ms. Callas
indicated that the liquid from the bucket is poured
into the 20-gallon hazardous waste container.

Apollo representatives indicated that due to the
variety of products produced at the facility, they
manage all rinsates as hazardous wastes with the
hazardous waste codes D001/D035//F001/F002/
F003/F005. Facility personnel explained that once
the container is full, the operator connects a hose
to the container and pumps the waste to the 7,400
gallon hazardous waste storage tank (Picture 7).

Apparent Violations:

It appears that Apollo has failed to adhere to a
condition for exemption from RCRA Section 3005
given in 40 C.F.R. § 262.34(c)(1)(ii). 40 C.F.R.
262.34(c)(1)(ii) requires that a container holding
hazardous wastes must be marked either with the
words “Hazardous Waste” or with other words that
identify the contents of the containers. At the time
of the inspection, the mop bucket observed in the
Batch Room was not properly marked. As such,
Apollo was storing waste in apparent violation of
RCRA Section 3005.

It appears that Apollo has failed to adhere to a
condition for exemption from RCRA Section 3005
given in 40 C.F.R. § 262.34(c)(1)(i), which

Picture 6: Hazardous waste
consolidation container/pump station in
the Batch Room.

Picture 7: Pump used to transfer
hazardous waste from the accumulation
container to the hazardous waste storage
tank.

incorporates 40 C.F.R. § 265.173(a). 40 C.F.R. § 265.173(a) requires that a container
holding hazardous must wastes be always closed, except when adding or removing
waste. At the time of the inspection, the mop bucket observed in the Batch Room was
open when no waste was being added to or removed from the container. As such,
Apollo was storing waste in apparent violation of RCRA Section 3005.




Product Filling Lines

All four filling lines were observed during the inspections. Each line had a metal pad to
collect drippings from the lines. In addition to the drip pans, Apollo was using 5-gallon
open top containers to collect drippings from the filling tanks. As with the rinsates from
the mixing tanks, Apollo manages all drippage generated at the filling stations as
D001/D035/F001/F002/F003/F005 hazardous waste.

At the time of the inspection, none of the accumulation containers or the drip pads were
marked with the words “Hazardous Waste” or with a description of the wastes that were
being accumulated in them (Pictures 8 — 11). (Note: Due to the fire suppression
equipment in the area, no flash was used when taking the pictures. Therefore, the quality
of some pictures was compromised.)

Picture 8: Top view of the drip containment metal Picture 9: Unlabeled open top container collecting
pan under Line 1. drips from filler tank in filling line #3.

Apparent Violations:

1t appears that Apollo has failed to adhere to a condition for exemption from RCRA
Section 3005 given in 40 C.F.R. § 262.34(c)(1)(ii). 40 C.F.R. § 262.34(c)(1)(ii) requires
that a container holding hazardous wastes must be marked either with the words
“Hazardous Waste” or with other words that identify the contents of the containers.

At the time of the inspection, Apollo had three 5-gallon containers and three drip
containment pads that were not properly marked. As such, Apollo was storing waste in
apparent violation of RCRA Section 3005.

It appears that Apollo has failed to adhere to a condition for exemption from RCRA
Section 3005 given in 40 C.F.R. § 262.34(c)(1)(i), which incorporates

40 C.F.R. § 265.173(a). 40 C.F.R. § 265.173(a) requires that a container holding
hazardous waste must be always closed, except when adding or removing waste. At the
time of the inspection, Apollo had three hazardous waste accumulation containers that



were open when no waste was being added to or removed from them. As such, Apollo
was storing waste in apparent violation of RCRA Section 3005,

Picture 10: Unlabeled open top container Picture 11: Unlabeled open top container with drippages
collecting drips from filler tank in Line 4. from Line 1.

Hazardous Waste Storage Tank:

The hazardous waste storage tank is outside the production building in the western side of
the property. The tank has secondary containment. At the time of the inspection, the
tank was properly identified and dated. No evidence of releases was observed in the
containment area.

Apollo had not determined whether or not the waste managed in the tank system is
subject to the requirements in 40 C.F.R. §§ 265.1052 through 265.1060. Nevertheless,
the waste profile for the hazardous waste stored in the tank (Attachment 1) specifies the
following chemical composition:

a. Water 30 - 60%

b. Isopropanol 5-10%

c. Toluene 12% Maximum
d. Xylene 12% Maximum
e. N-Hexane 10% Maximum
f. Acetone 5% Maximum
g. Isobutanol 2% Maximum
h. Methyl Ethyl Ketone 2% Maximum
i. N-Butyl 1% Maximum
j- Acetate 1% Maximum



Based on the waste profile, it is reasonable to expect that the concentration of organic
compounds in Apollo’s hazardous waste is greater than 10 percent by weight. Therefore,
all equipment (i.e., pumps, compressors, pressure relief, devices sampling, connection
systems, valves, open-ended valves or lines, flanges and other connectors) in contact with
the waste is subject to the requirements in subpart BB, of 40 C.F.R. Part 265. According
to the tank’s piping and instrumentation diagram provided during the inspection
(Attachment 2), the tank is equipped with an emergency valve and .5 psig check valves.
Due to the lack of means to climb to the top of the tank, these devices were not observed
during the inspection.

At the time of the inspection, none of the equipment (i.e., pumps, compressors, pressure
relief, devices sampling, connection systems, valves, open-ended valves or lines, flanges
and other connectors) that is associated with the operation of the tank and in contact with
the hazardous waste was marked in a manner that could be distinguished from other
pieces of equipment at the facility (Pictures 12 — 13).

Picture 12: View of pipelines near the Picture 13: T-connection and check valve in
hazardous waste tank (the western side of | the hazardous waste pipeline associated with
the tank is on the left side of the picture). the hazardous waste storage tank.

Pipeline on the right side of the picture is
used to transfer waste from the tank to the
truck loading station.

Apparent Violation:

It appears that Apollo has failed to adhere to some of the conditions for exemption
Jrom RCRA Section 3005 given in 40 C.F.R. § 262.34(a)(1)(ii), which incorporates
subparts BB, and CC of 40 C.F.R. Part 265. At a minimum, it appears that Apollo
Sailed to meet the following requirements:

a. Determine the total organic content of the hazardous managed in the tank
system, as required in 40 C.F.R. § 265.1064(k).



b. Clearly mark all equipment that is in contact with hazardous waste, starting at
the consolidation container in the blending room through the hazardous waste
loading station, as required in 40 C.F.R. § 265.1050(c).

¢. Determine the maximum organic vapor pressure of the waste in the tank, as
required in 40 C.F.R. § 265.1085(c)(1).

Therefore, Apollo appears to be in violation of RCRA § 3005.

Wastewater Oil/Water Separator Pretreatment Unit

Apollo treats their process bath water prior to
discharging it to the publicly owned sewer line.
This pretreatment system generates an oily waste,
which Apollo accumulates in five gallon container.
Apollo manages the oily waste as characteristic
hazardous waste D001/D035//F001/F002/F003
/F00S). At the time of the inspection, the
container was properly identified, closed and
appeared to be in good condition (Picture 14).

Universal Waste Storage Area:

Across from the warehouse area, Apollo had two

Picture 14: SAA container for hazardous
waste at the oil/water separator
pretreatment unit.

containers with universal waste lamps. The
containers were closed and properly identified.

However, the containers were not marked with the
date accumulation started. No information

was made available during the inspection that showed
how long the lamps in the two boxes had been stored
(Picture 15).

Apparent Violation:

Apollo was not able to demonstrate the length of time
that the universal waste lamps in the containers have
been accumulating. Therefore, it appears that Apollo
was in violation of 40 C.F.R. § 273.15(c).

Picture 15: Universal waste lamps
accumulation containers




Records Review

During the inspection, EPA and GAEPD representatives reviewed the following
documents:

Training records

Manifests (September 2009 to December 2010)
Inspection records

Contingency plan

Apollo indicated during the inspection that they have an in-house RCRA training
program in place. The training records provided were limited to the sign-up sheet.
Apollo did not have the following training records:

a. The job title for each position at the facility related to hazardous waste
management, and the name of the employee filling each job;

b. A written job description for each hazardous waste management position; and,

¢. A written description of the type and amount of both introductory and
continuing training that will be given to each hazardous waste management
position

According to Mr. Javeed Syed, the facility inspects, for the presence of leaks, the .
hazardous waste storage tank and the hazardous waste consolidation container every day.
The form used to record the inspection only includes the date of the inspection and the
signature of the person conducting the inspection. (See Attachment 3)

Apparent Violations:

Pursuant to 40 C.F.R. § 262.34(a)(1)(ii) a generator may accumulate hazardous waste
in tanks for ninety day or less without a permit or interim status, provided the
generator complies with all applicable requirements in subparts J, BB and CC of

40 C.F.R. Part 265. At a minimum, it appears that Apollo failed to meet the following
requirements:

1. 40 C.F.R. § 265.195(b), by failing to inspect all above ground portions of the
tank system, to detect corrosion or releases of waste and the area immediately
surrounding the externally accessible portion of the tank system, including the
secondary containment system to detect erosion or signs of releases of
hazardous waste (e.g., wet spots, dead vegetation)

2. 40 C.F.R. § 265.195(e), by failing to inspect the tank’s cathodic protection
system, at a minimum, within six months after initial installation and annually,

thereafter.

10



3. 40 CF.R. § 265.195(g), by failing to document in the operating record of the
Jacility the inspection of the items required to be inspected in
40 C.F.R. §§ 265.195(b) and (g).

4. Clearly mark all tank’s ancillary equipment that is in contact with hazardous
waste, starting at the consolidation container in the blending room through the
hazardous waste loading station, as required in 40 C.F.R. § 265.1050(c).

5. C.F.R. §265.1085(c)(1), by failing to include in the facility operating record all
equipment that is subject to Subpart BB of 40 C.F.R. 265, the following

information:

a. the equipment identification number and hazardous waste management

unit identification number;
b. approximate location of the hazardous waste management unit within

the facility;
c. type of equipment; percent-by-weight organics; and
d. hazardous waste state (i.e., gas or vapor); and methods of compliance.

6. Determine the maximum organic vapor pressure of the waste in the tank, as
required in 40 C.F.R. § 265.1085(c)(1).

Therefore, Apollo appears to be in violation of RCRA § 3005.
Pursuant to 40 C.F.R. § 262.34(a)(4) a generator may accumulate hazardous waste in

tanks for ninety day or less without a permit or interim status, provided the generator
complies with all applicable requirements in subparts C and D of 40 C.F.R. Part 265.

At a minimum, it appears that Apollo was in violation of 40 C.F.R. § 265.16(d), by
Jailing to keep in the facility records the following documents:

1. The job title for each position at the facility related to hazardous waste
management, and the name of the employee filling each job;

2. A written job description for each hazardous waste management position;

3. A written description of the type and amount of both introductory and
continuing training that will be given to each person filling hazardous waste

management position; and,

4. Records that document that the training or job experience required under
paragraphs (a), (b), and (c) above.

Therefore, Apollo appears to be in violation of RCRA § 3005.

11



10)  Out-Briefing

At the conclusion of the inspection, the inspector informed Apollo’s representatives of
the preliminary conclusions of the inspection.

11) Conclusion/Areas of Concerns

Based on the inspection findings it appears that Apollo was in violation of the following
requirements:

a. Subpart BB of 40 C.F.R. 265- failure to implement a RCRA air emissions
monitoring program;

b. 40 C.F.R. § 262.34(c)(1)(ii) —failure to mark hazardous containers;

¢. 40 C.F.R. § 265.173(a) — open hazardous waste containers;

d. 40 C.F.R. § 273.15(c) — failure to document accumulation start date for
universal waste lamps;

e. 40 C.F.R. § 265.195(b) — failure to inspect all above ground portions of the tank
system, to detect corrosion or releases of waste and the area immediately
surrounding the externally accessible portion of the tank system, including the
secondary containment system to detect erosion or signs of releases of
hazardous waste (e.g., wet spots, dead vegetation);

Jo 40 C.F.R. § 265.195(e) — failure to inspect the tank’s cathodic protection
system;

8 40 C.F.R. § 265.195(g) — incomplete inspection records: and,

h. 40 C.F.R. § 265.16(d) — incomplete training program.

12)  Signed
o { ngvwv 2\o \\\
Javier E. Garcia, Inspector and Date
Author of Report

13) Concurrence/Approval

2/10 /11
ill Truman, Acting Chief Date 7/ 4

South RCRA and OPA Enforcement and
Compliance Section
RCRA and OPA Enforcement and Compliance Branch
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Attachment 1
Hazardous Waste Chemical Profile
Apollo Technologies, Inc.

Smyrna, Georgia
EPA ID NUMBER: GAD 051 021 285



WASTE PROFILE

APGCLLO INDUSTRIES, INC.
EPA ID NO. GAD051021285
1850 S.Cobb Industrial Bivd.
Smyrna, Georgia 30082
770-433-0210 Phone
678-241-0020 Fax

24 Hour Contact: Javeed Syed
Cell: 770-315-3562

WASTE DESCRIPTION:
Waste Common Name: Isopropanol & Water

Company Process Generating Waste: Spent Water / Solvent from manufacture of aerosol products
Anticipated Volume: 5,000 —~ 10,000 gailons per month

GENERAL PROPERTIES:
Physical State: 100% liquid; < 1% Solid; 0% Sludge; 0% Gas.
Odor: Mild (Alcohol)
Color: Brown
Pumpabile: Yes

PHYSICAL PROPERTIES:
Specific Gravity: 0.8 - 0.95 g/mL
WtGal: 7.5-7.8- 1 gal
Flash Point: 70°F - 140°F
PH.:7.1-12.0
BTU: 5,000 - 10,000
Chlorine: < 5% per 5,000 Gallon

CHEMICAL COMPOSITION:

Component:

Water 30 - 80% Acetone - 0 - 5%

Isopropanol 5-10% n-Butyl 0 - 1%

Isobutanol 2% max Acetate 0 - 1%

MEK 2% max Toluene 0 - 12%

N-Hexane 10% max Xylene 0 - 12%
IEGULATORY INFORMATION: \

RCRA Information: DOT Information:

D001 RQ Waste Flammable Liquid — N.O.S. (Isopropanol, Acetone)

D035 Hazardous Class 3

FOO01 1.D. Number UN.1993 PG IlI

F002

F003

FO05



Analvtical Environmental Servs, Inc.

ate LAMCDOE s 41 3 SM

=

Date:

04-17eb-03

CLIENT: Apolle Industnies. nc Client Sample ID: [1AZ WASTE WATER SAMPL
Lub Order: 0301577 Tag Number:
Project: Collection Date: 12303 8:00.00 AM
Lab ID: 0301577-001A Matrix: WASTE WATER
Analyses Resuit Limit Qual Units DF Date Analyzed
VOLATILE ORGANIC COMPQUNDS BY GC/IMS s5w8z2608 Analvst NWH
1.1.1-Tnchloroethane 8RL 25 ppm 5000 1/29/02 10:20:00 PM
1.1.2.2-Tetrachloroethane BRL 25 ppm 5000 1/29/03 10:20:00 PM
1.1.2-Tnchioroethane BRL 25 ppm 5000 1729/03 10:20.00 PM
1.1-Dichloroethane BRL 25 ppm 5000 1/29/03 10:20.00 PM
1.1-Dichioroethene BRL 25 ppm 5000 1/29/03 10:20.00 PM
1.2-Dichloroethane BRL 25 ppm 5000 1/29/03 10:20:00 PM
1.2-Dichloropropane 8RL 25 ppm 5000 1/29/03 10:20.00 F\M
2-Butanone BRL 50 ppm 5000 1/29/03 10:20:00 PM
<-Hexanone ERL 59 ppm 5000 1/29/03 10:20:00 PM
4-Methyi-2-pentanone BRL 50 ppm 5000 1/28/03 10:20:00 PM
Acetone 9400 1000 ppm 50000 1/30/03 6.01.00 PM
Benzene BRL 25 ppm 5000 1/29/03 10:20:00 PM
Bromoaichioromethane BRL 2 ppm 5000 1/29/03 10:20.00 PM
Bromoform BRL 25 ppm 5000 1/25/03 10.20.00 PM
Bromornethane BRL 2 ppm 5000 1/29/03 10:20:00 PM
Carbon disulfide BRL 25 ppm 5000 1/29/03 10:20:00 PM
Carbon tetrachionde BRL 25 ppm 5000 1729/03 10:20:00 PM
Chiorobenzene BRL 2 ppm 5000 1/29/03 102000 PM
Chioroethane BRL 25 ppm 5000 1/29/03 10:20:00 PM
Chiorotorm BRL 25 ppm £000 1/29/03 10:20:00 PM
Chloromethane BRL 2 ppm 5000 1/29/03 10:20.00 PM
cis-1.2-Dichioroethene BRL 2 ppm 5000 1/29/03 10-20:00 PM
cis-1 3-Dichloropropene BRL 2 ppm 5000 1/29/03 10:20:00 PM
Dibromocnioromethane dRrRL 25 ppm 5000 1/29/03 10°20°00 PM
Ethyibenzene 560 2 ppm 5000 1/29/03 10°20:00 PM
m p-Xylene 1800 50 ppm 5000 1/29/03 10:2000 PM
Methylene chionde 280 25 ppm 5000 1/29/03 10°20.00 PM
o-Xylene 370 25 ppm 5000 1/29/03 10:20:00 PM
Styrene BRL 25 ppm 5000 1/29/03 10:20:00 PM
Tetrachloroethene 2100 250 ppm 50000 1/30/03 6:01:00 PM
Toluene 750 2 ppm 5000 1/29/03 10.20:00 PM
trans-1.2-Dichioroethene BRL 25 ppm 5000 1/29/03 10:20.00 PM
trans- 1.3-Dichloropropene BRL 25 ppm 5000 1729/03 10.20.00 PM
Trichloroethene 1500 250 ppm 50000 1/30/03 6:01:00 PM
Vinyt chionde BRL 25 ppm 5000 129/03 10:20.00 PM
Surr: 4-Bromofiluorobenzene 109 718-143 %REC 5000 1/29/03 10:20:.00 PM
Surr: 4-8romoflucrobenzene 105 71.8-143 %REC 50000  1/30/03 6:01:00 PM
Surr: Dibromofiuoromethane 983 80.3-123 %REC 5Q00 1/29/03 10:20:00 PM
Surr: Dibromofluoromethane 89.9 80.3-123 %REC 50000  1/30/03 6.01:00 PM
Surr; Toluene-d8 . 109 70.1-142 %REC 5000 1/29/03 10:20:00 PM
Qualifiers: - Value exceeds Maximum Contaminant Level B Amalyte detected in the associated Method Blank
BRL  Below Reporung Limit E Value above quantitauon range
H Holding umes for preparation or analysis excecded 1 Analyte detected below quantitation limits
N Analyte not NELAC cerufied P NELAC analyte certification pending
Rpt Limit  Reporung Larmt S Spike Recovery outstde accepted r:cuv%ll of 2



Analyvtical Environmental Servs, Inc.

Date:

0-4-Feb-03

CLIENT: Apollo Industnies. Inc Client Sampje [D: 11AZ WASTE WATER SAMPL
Lab Order: 0301577 Tag Number:
Project: Collection Date: 1 2303 8:00:00 AM
Lab (D: 0301577-001A VMatrix: WASTE WATER
Analvses Result Limit Qual Units DF Date Anaivzed
VOLATILE ORGANIC COMPOUNDS BY GC/MS SW82608 Analvst NWH
Surr: Toluene-d8 908 70 1-142 °AREC 50000 1/30/03 6:01.00 PM
o
o e
Qualifiers: - Value exceeds Maxumum Contaminant Level B Analyte detected in the associated Method Blank
BRL  Below Reporting Limit E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
il P NELAC analyte certification pending
N Analyte not NELAC cerufied Vte & of 2
N Spike Recovery outside accepted rccov:m

Rpt Limt  Reporung Lamt
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Attachment 2

Hazardous Waste Tank’s Piping and Instrumentation Diagram
Apollo Technologies, Inc.
Smyrna, Georgia

EPA ID NUMBER: GAD 051 021 285
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Attachment 3

Hazardous Waste Inspection Form
Apollo Technologies, Inc.
Smyma, Georgia

EPA ID NUMBER: GAD 051 021 285



SOLID HAZWASTE INSPECTION LOG

Month/Yr:

2010

Date

Inspector

Date

Inspector

16

17

18

HOjWw N

19

20

21

22

23

24

O J© o [N oo |u»

25

26

12

27

13

28

14

29

15

30

31

The above signed certifies that an inspector has inspected the Solid Hazwaste and storage areas on
the date indicated. No leaks or spills were observed, unless noted, in the HAZWASTE INSPECTION

LOG.

Comments/
Summary

Review:

Plant Manager

Date:
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March 23, 2011

Mr. Bill Truman, Acting Chief

United States Environmental Protection Agency - Region 4
South Enforcement Section

RCRA and OPA Enforcement and Compliance Branch
Atlanta Federal Center

61 Forsyth Street

Atlanta, Georgia 30303-8960

Subject: RCRA Compliance Evaluation Inspection
Apollo Technologies, Inc.
EPA ID Number GAD051021285

Dear Mr. Truman:

Apollo Technologies, Inc. (Apollo) is in receipt of your Compliance Evaluation
Inspection (CEI) report dated February 10, 2011. Specifically, on December 13, 2010,
the Environmental Protection Agency (EPA) and the Georgia Environmental Protection
Division (GAEPD) conducted a Resource Conservation and Recovery Act (RCRA)
Compliance Evaluation Inspection (CEl) at the Apolio Technologies, Inc., Smyrna,
Georgia facility to determine the facility's compliance status with RCRA.

The February 10, 2011 CEI report served to provide the findings of the inspection,
inclusive of alleged violations of RCRA discovered during the inspection.  Apolio
appreciates your report and the professionalism with which inspectors (both EPA and
GAEPD) conducted the CEl. In anticipation of a possible Notice of Violation issued by
your agency, Apollo has prepared this letter and supporting documents to clarify
perceived discrepancies and address alleged RCRA violations as contained in the CE|
report.

EPA comments are provided in italic type font, and responses thereto are provided in
bold type font below:

Date and Time of Inspection
December 13, 2010 Docket No. 7¢ e/ XS

10:30 AM

Applicable Requlations
Resource Conservation and Recovery Act (RCRA) Section 3002, 3004, 3005 and 3007,
(42 US Code - Annotated U.S.CA. §§ 6922, 6924, 6925 and 6927), 40 Code of Federal




Regulations (C.F.R.) Parts 260-266, 270, 273, 279, adopted and incorporated by

reference in Chapter 391-3-11 of the Georgia Rules for Hazardous Waste Management
(GRHWM).



Purpose of Inspection
This was an EPA oversight comprehensive evaluation inspection (CEIl) to determine

Apollo Technologies, Inc.’s (Apollo) compliance with all applicable State and Federal
RCRA regulations.

Inspection Participants

Maria Theo-Callas, Apollo Technologies, Inc.

lan Johnston, Apollo Technologies, Inc.

Javeed Syed, Apollo Technologies, Inc.

Amanda Howell, Georgia Environmental Protection Division (GAEPD)
Becky Ferguson, GAEPD

Araceli Bonilla, United States Environmental Protection Agency (US EPA)
Javier Garcia, US EPA

Response: It should be noted that William H. Lucas, lll, P.G., of Peachtree
Environmental, Inc. (Apollo’s environmental engineering consultant)
arrived at the Apollo facility approximately one (1) hour after the
initiation of the inspection and was present throughout the
remainder of the inspection timeframe.

Javeed Syed, Apollo’s Environmental & Safety Manager, arrived at
the Apollo facility approximately two (2) hours after the initiation of
the inspection and was present throughout the remainder of the
inspection timeframe. Mr. Syed was not available at the beginning of
the facility inspection due to other Apollo business responsibilities.

Research and Development Laboratory/Quality Control Laboratory

The laboratories are contiguous and operated by the same personnel. In two fume
ventilation hoods, Apollo tests aerosol cans by spraying product into cutoff 1 -gallon
metal containers. These containers were not labeled and were not kept closed
(Pictures 1 - 2). Adjacent to the fume ventilation hoods, Apollo had one 5-gallon
container for the consolidation of the waste collected in the 1-gallon containers. The 5-
gallon container was labeled, but not closed (Pictures 3 - 4).

Apparent Violations:

It appears that Apollo has failed to adhere to a condition for exemption from RCRA
Section 3005 given in 40 C.F.R. § 262.34(c)(1)(ii). 40 C.F.R. § 262.34(c)(1)(ii) requires
that a container holding hazardous waste must be marked either with the words
“Hazardous Waste” or with other words that identify the contents of the containers. At
the time of the inspection, Apollo had three hazardous waste accumulation containers
that were not marked. As such, Apollo was storing waste in apparent violation of RCRA
Section 3005.

It appears that Apollo has failed to adhere to a condition for exemption from RCRA
Section 3005 given in 40 C.F.R. § 262.34(c)(1)(i) which incorporates 40 C.F.R. §
265.173(a). 40 C.F.R. § 265.173(a) requires that a container holding hazardous waste
must be always closed, except when adding or removing waste. At the time of the



inspection, Apollo had four hazardous waste accumulation containers that were open
when no waste was being added to or removed from the containers. As such, Apollo
was storing waste in apparent violation of RCRA Section 3005.

Response: Apollo has implemented appropriate measures regarding 40 CFR §
262.34(c)(1)(ii), which requires that a container holding hazardous
waste must be marked either with the words “Hazardous Waste” or
with other words that identify the contents of the containers. See
attached Photo Log depicting hazardous waste satellite
accumulation containers.

Apollo adheres to the requirements of 40 CFR § 262.34(c)(1)(i), which
incorporates 40 CFR § 265.173(a) and requires that a container
holding hazardous waste must be always closed, except when
adding or removing waste. During operating hours, Apollo
personnel are constantly adding waste to the observed container,
which is why it was open at they time of the inspection.

HP Analytical Laboratory

In this laboratory, Apollo tests standards in a gas chromatograph (GC). The spent
isopropyl alcohol generated from the operation of the GC unit is accumulated in a 4 liter
glass bottle. At the time of the inspection, the SAA container was properly closed and
labeled (Picture 5). As illustrated in Picture 5, the container was dated with the
accumulation start date. The inspectors indicated to Ms. Callas that SAA containers
are not required to be dated until the amount of hazardous waste in the SAA exceeds
55 gallons.

Respohse: Comment noted.

Batch Room

The Batch Room is in the western side of the manufacturing building. This room
houses the aboveground tanks where the product ingredients are mixed. When
needed, Apollo rinses the mixing tanks with isopropyl alcohol and collects the tanks’
rinsate in small containers that are immediately emptied info a 20-gallon plastic
container kept in the room (Picture 6). In addition to the rinsate from the blending
tanks, Apollo uses the 20-gallon container as the collection point for all other hazardous
waste generated at the facility. Therefore the container is subject to the requirement
applicable to the 90-day storage areas. At the time of the inspection, the 20-gallon
container was on a self-contained pallet. The container was properly labeled, closed
and dated (12/10/10). Also in this room, Apollo had a partially full mop bucket with
liquids spilled in the area. The container was not closed or labeled. Ms. Callas
indicated that the liquid from the bucket is poured into the 20-gallon hazardous waste
container.

Apollo representatives indicated that due to the variety of products produced at the
facility, they manage all rinsates as hazardous wastes with the hazardous waste codes
D001/D035//F001/F002/F003/F005. Facility personnel explained that once the



container is full, the operator connects a hose to the container and pumps the waste fo
the 7,400 gallon hazardous waste storage tank (Picture 7).

Apparent Violations:

It appears that Apollo has failed to adhere to a condition for exemption from RCRA
Section 3005 given in 40 C.F.R. § 262.34(c)(1)(ii). 40 C.F.R. § 262.34(c)(1)(ii) requires
that a container holding hazardous wastes must be marked either with the words
‘Hazardous Waste” or with other words that identify the contents of the containers. At
the time of inspection the mop bucket observed in the Batch Room was not properly
marked. As such, Apollo was storing waste in apparent violation of RCRA Section

3006.

It appears that Apollo has failed to adhere to a condition for exemption from RCRA
Section 3005 given in 40 C.F.R. § 262.34(c)(1)(i), which incorporates 40 C.F.R. §
265.173(a). 40 C.F.R.. § 265.173(a) requires that a container holding hazardous
wastes must always be closed, except when adding or removing waste. At the time of
the inspection, the mop bucket observed in the Batch Room was open when no waste
was being added to or removed from the container. As such, Apollo was storing waste
in apparent violation of RCRA Section 3005.

Response: Apollo does not recall indicating that the referenced mop bucket
contained anything other than soapy water. In the absence of actual
analytical testing data, Apollo maintains that it cannot be assumed
that the mop bucket contained hazardous waste. While it was
indicated that when the mop bucket is used to contain recovered
spilled liquids that are subsequently transferred to the 20-gallon
container, the nature of the liquids within the mop bucket was not
confirmed at the time of the inspection.

Product Filling Lines

All four filling lines were observed during the inspections. Each line had a metal pad to
collect drippings from the lines. In addition to the drip pans, Apollo was using 5-gallon
open top containers to collect drippings from the filling tanks. As with the rinsates from
the mixing tanks, Apollo manages all drippage generated at the filling stations as
D001/D035/F001/F002/F003/F005 hazardous waste.

At the time of the inspection, none of the accumulation containers or drip pans were
marked with the words “Hazardous Waste” or with a description of the wastes that were
being accumulated in them (Pictures 8 - 11 ). (Note: Due to the fire suppression
equipment in the area, no flash was used when taking the pictures. Therefore, the
quality of some pictures was compromised. )

Apparent Violations:

It appears that Apollo has failed to adhere to a condition for exemption from RCRA
Section 3005 given in 40 C.F.R. § 262.34(c)(1)(ii) . 40C.F.R. § 262.34(c)(1)(ii) requires
that a container holding hazardous wastes must be marked either with the words
“Hazardous Waste” or with other words that identify the contents of the containers. At



the time of inspection, Apollo had three 9-gallon containers and three drip containment
pans that were not properly marked. As such, Apollo was storing waste in apparent
violation of RCRA Section 3005.

It appears that Apollo has failed to adhere to a condition for exemption from RCRA
Section 3005 given in 40 C.F.R. § 262.34(c)(1)(i), which incorporates 40 C.F.R. §
265.173(a) . 40 C.F.R. § 265.173(a) requires that a container holding hazardous waste
must be always closed, except when adding or removing waste. At the time of the
inspection, Apollo had three hazardous waste accumulation containers that were open
when no waste was being added to or removed from them. As such, Apollo was storing
waste in apparent violation of RCRA Section 3005.

Response: Apollo has implemented appropriate measures regarding 40 CFR §
262.34(c)(1)(ii), which requires that a container holding hazardous
waste must be marked either with the words “Hazardous Waste” or
with other words that identify the contents of the containers.
However, with respect to the drip pans which are part of the
individual product filling lines and therefore not considered as
individual containers, Apollo has been previously instructed by
GAEPD personnel during prior inspections (2010 inspection) that
labeling of such drip pans is not required. Furthermore, there is no
means of covering such drip pans, otherwise their intended purpose
(catch inadvertent spillage) would be rendered useless. These drip
pans underneath various product filling lines are not intended as
long-term accumulation containers but function much like secondary
containment. Immediately following the completion of a product line,
contents within the drip pans are physically removed and either
transferred to a “reuse” container or into the 20-gallon satellite
waste accumulation container.

More importantly, however, it should be noted that at the time of the
inspection, the drip pans did not contain hazardous waste. These
pans contained only water and sodium benzoate.

Apollo adheres to the requirements of 40 CFR § 262.34(c)(1)(i), which
incorporates 40 CFR § 265.173(a) and requires that a container
holding hazardous waste must be always closed, except when
adding or removing waste. During actual product line operation, the
lids on the 5-gallon containers are removed to allow drippage from
the filling lines to be captured within the containers. Following the
completion of a product line, lids are placed on the 5-gallon
containers and the contents are then immediately transferred to
either the reuse container or the 20-gallon satellite accumulation
tank.

Hazardous Waste Storage Tank
The hazardous waste storage tank is outside the production building in the western side
of the property. The tank has secondary containment. At the time of the inspection, the




tank was properly identified and dated. No evidence of releases was observed in the
containment area.

Apollo had not determined whether or not the waste managed in the tank system is
subject to the requirements in 40 C.F.R. § 265.1052 through 265.1060. Nevertheless,
the waste profile for the hazardous waste stored in the tank (Attachment 1) specifies the
following chemical composition:

a. Water 30 - 60%

b. Isopropanol 5-10%

c. Toluene 12% Maximum
d. Xylene 12% Maximum
e. N-Hexane 10% Maximum
f. Acetone 5% Maximum
g. Isobutanol 2% Maximum
h. Methyl Ethyl Ketone 2% Maximum
i. N-Butyl 1% Maximum
J. Acetate 1 % Maximum

Based on the waste profile, it is reasonable to expect that the concentration of organic
compounds in Apollo’s hazardous waste is greater than 10 percent by weight.
Therefore, all equipment (i.e., pumps, compressors, pressure relief. devices sampling,
connection systems, valves, open-ended valves or lines, flanges and other connectors)
in contact with the waste is subject to the requirements in subpart BB, of 40 C.F.R. §
Part 265. According to the tank’s piping and instrumentation diagram provided during
the inspection, the tank is equipped with an emergency valve and .5 psig check valves.
Due to the lack of means to climb to the top of the tank, these devices were not
observed during the inspection.

At the time of the inspection, none of the equipment (i.e., pumps, compressors,
pressure relief, devices sampling, connection systems, valves, open-ended valves or
liens, flanges and other connectors) that is associated with the operation of the tank
and in contact with the hazardous waste was marked in a manner that could be
distinguished from other pieces of equipment at the facility (Pictures 12 - 13).

Apparent Violation:

It appears that Apollo has failed to adhere to some of the conditions for exemption from
RCRA Section 3005 given in 40 C.F.R. § 262 34(a)(1)(ii), which incorporates subparts
BB, and CC of 40 C.F.R. Part 265. At a minimum, it appears that Apollo failed to meet
the following requirements:

a. Determine the total organic content of the hazardous managed in the tank
system, as required in 40 C.F.R. § 265.1 064(k).

b. Clearly mark all equipment that is in contact with hazardous waste, starting at the
consolidation container in the blending room through the hazardous waste
loading station, as required in 40 C.F.R. § 265.1 050(c).



c. Determine the maximum organic vapor pressure of the waste in the tank, as
required in 40 C.F.R. § 265.1085(c)(1).

Therefore, Apollo appears to be in violation of RCRA § 3005.

Response:

Regarding Items a. and b. above, Apollo has determined the total
organic content of the hazardous waste managed in the system as
required in 40 CFR § 265.1064(k). At the time of the December 13,
2010 inspection, Apolio provided EPA/GAEPD with a waste profile
(not dated, signed, nor completed by Apollo but completed by the
disposal facility by “estimating” waste content), accompanying
analytical testing data package from an accredited analytical testing
laboratory dated February 4, 2003 (see above referenced Attachment
1), together with a copy of a hand written set of calculations
regarding the total organic content of the waste within the hazardous
waste storage tank.

It appears that the undated waste profile did not utilize the February
4, 2003 analytical testing data in determining the chemical
composition of the waste. Utilizing the analytical testing data (i.e.,
February 2003 data), the following chemical composition of the
waste was determined:

Acetone => 9,400 ppm or 0.94%

Ethylbenzene => 560 ppm or 0.056%

Total Xylenes => 2,170 ppm or 0.217%

Methyl Ethyl Ketone => 280 ppm or 0.028%
Tetrachloroethene => 2,100 ppm or 0.21%
Toluene => 750 ppm or 0.075%

Trichloroethene => 1,500 ppm or 0.15%

Total Organic Content => 16,760 ppm or 1.676%

Water = Remaining Content => 983,240 ppm or 98.324%

In reviewing the Attachment 1 organic content hand written
calculations, it was noted that the total organic content from the
attached analytical February 4, 2003 testing data, 16,760 parts per
million (ppm), did not match the hand calculated total organic
content of 15,260 ppm.

Conversion of the 16,760 ppm total organic content from the
February 4, 2003 analytical data to a percent (%) of organic content
in solution yields 16,760/10,000 => 1.676 %.

Conversion of the % of organic content in solution to a weight (i.e.,
pounds) of organic content per weight of total solution yields
1.676/100 => 0.01676 pounds of total organics per pounds of total
solution.



Finally, a conversion to total weight by volume of organics is derived
using the hazardous waste storage tank volume (i.e., 7,500-gallon
capacity tank x 8.34 pounds/gallon assuming water) yields 62,550
pounds total tank volume. Using the value of 0.01676 pounds of total
organics per pounds of total solution x 62,500 pounds total tank
volume yields a value of 1,048.34 pounds by weight of total organic
content, which is equivalent to approximately 1.68% by weight total
organic content.

Based on the above, and the fact that the waste determination has
indicated that the total organic content by weight is less than 10%,
Apollo contends that the referenced 40 CFR § 265 subpart BB is not
applicable for the hazardous waste storage system and associated
appurtenances.

Apollo will characterize the total organic content of the waste when
required/requested by the disposal facility and as required by State
and/or Federal law. Such work would be recorded in the operating
record as part of ongoing activities to ensure that the hazardous
waste storage system continues to be in compliance with applicable
regulations.

Regarding Item c. above, Apollo will calculate/determine the
maximum organic vapor pressure of the waste in the tank, as
required in 40 CFR § 265.1085(c)(1) using the procedures specified in
§ 265.1084(c) to ensure that the existing tank system meets the
requirements of § 265.1085(c)(1) - (c)(4) for Tank Level 1 controls.
Upon the calculation/determination of the maximum organic vapor
pressure of the waste in the tank, results will be forwarded to EPA as
a separate submittal.

Wastewater Oil/Water Separator Pretreatment Unit

Apollo treats their process bath water prior to discharging it to the publicly owned sewer
line. This pretreatment system generates an oily waste, which Apollo accumulates in
five gallon containers. Apollo manages the oily waste as characteristic hazardous
waste D001/D035//FO01/FO02/FO03/F005). At the time of the inspection, the container
was properly identified, closed and appeared to be in good condition (Picture 14).

Response: Comment noted.

Universal Waste Storage Area

Across from the warehouse area, Apollo had two containers with universal waste
lamps. The containers were closed and properly identified. However, the containers
were not marked with the date accumulation started. No information was made
available during the inspection that showed how long the lamps in the two boxes had
been stored (Picture 15).




Apparent Violation:

Apollo was not able to demonstrate the length of time that the universal waste lamps in
the containers have been accumulating. Therefore, it appears that Apollo was in
violation of 40 C.F.R. § 273.15(c).

Response: Apollo has ensured that accumulation start dates are clearly marked
on all universal waste accumulation containers such that the length
of time that the universal wastes have been accumulating can be
demonstrated. See attached Photo Log depicting the Universal
Waste Lamp containers with accumulation start dates.

Records Review
During the inspection, EPA and GAEPD representatives reviewed the following

documents:

Training records

Manifests (September 2009 to December 2010)
Inspection records

Contingency plan

Apollo indicated during the inspection that they have an in-house RCRA training
program in place. The training records provided were limited to the sign-up sheet.
Apollo did not have the following training records:

a. The job title for each position at the facility related to hazardous waste
management, and the name of the employee filling each job;

b. A written job description for each hazardous waste management position; and,

C. A written description of the type and amount of both introductory and continuing

training that will be given to each hazardous waste management position

According to Mr. Javeed Syed, the facility inspects, for the presence of leaks, the
hazardous waste storage tank and the hazardous waste consolidation container every
day. The form used to record the inspection only includes the date of the inspection
and the signature of the person conducting the inspection.

Apparent Violations:

Pursuant to 40 C.F.R. § 262.34(a)(1)(ii) a generator may accumulate hazardous waste
in tanks for ninety days or less without a permit or interim status, provided the generator
complies with all applicable requirements in subparts J, BB and CC of 40 C.F.R. Part
265. At a minimum, it appears that Apollo failed to meet the following requirements:

1. 40 C.F.R. § 265.195(b), by failing to inspect all above ground portions of the tank
system, fo detect corrosion or releases of waste and the area immediately
surrounding the externally accessible portion of the tank system, including the
secondary containment system to detect erosion or signs of releases of
hazardous waste (e.g., wet spots, dead vegetation).



Response: In accordance with 40 CFR § 265.195(b), Apollo has updated its tank
system inspection forms to include all above ground portions of the
tank system to detect corrosion or releases of waste and the area
immediately surrounding the externally accessible portion of the
tank system, including the secondary containment system, to detect
erosion or signs of releases of hazardous waste (e.g., wet spots,
dead vegetation). Should any deficiencies be identified, then
appropriate repairs and/or maintenance activities will be
implemented. Results of the tank system inspections will be placed
in the operating record to demonstrate compliance with 40 CFR §
265.195(b). See attached updated daily tank inspection log sheet.

2. 40 C.F.R. § 265.195(e), by failing to inspect the tank’s cathodic protection
system, at a minimum, within six months after initial installation and annually,
thereafter.

Response: In accordance with 40 CFR § 265.195(e), Apollo has performed an
inspection the tank system and has determined that no portions of
the hazardous waste storage tank system requires cathodic
protection (see attached information). Results of the cathodic
protection determination will be placed in the operating record to
demonstrate compliance with 40 CFR § 265.195(e).

3. 40 C.F.R. § 265.195(g), by failing to document in the operating record of the
facility the inspection of the items required to be inspected in 40 C.F.R. §§
265.195(b) and (g).

Response: In accordance with 40 CFR § 265.195(g), Apollo will include the
results of all tank system inspections in the operating record to
demonstrate compliance with 40 CFR § 265.195(b) and (g).

4. Clearly mark all tank’s ancillary equipment that is in contact with hazardous
waste, starting at the consolidation container in the blending room though the
hazardous waste loading station, as required in 40 C.F.R. § 265.1050(c).

Response: For reasons stated previously (i.e., less than 10% weight by volume
total organic content), Apollo does not believe that 40 CFR §
265.1050(c) as contained in subpart BB is applicable.

5. C.F.R. § 265.1085(c)(1), by failing to include in the facility operating record all
equipment that is subject to Subpart BB of 40 C.F.R. 265, the following

information:

a. the equipment identification number and hazardous waste management
unit identification number;

b. approximate location of the hazardous waste management unit within the
facility;

C. type of equipment; percent-by-weight organics; and



d. hazardous waste state (i.e., gas or vapor); and methods of compliance.

Response: For reasons stated previously (i.e., less than 10% weight by volume
total organic content), Apollo does not believe that Subpart BB of 40

CFR § 265 is applicable.

6. Determine the maximum organic vapor pressure of the waste in the tank, as
‘ required in 40 C.F.R. § 265.1085(c)(1).

Response: As stated previously, Apollo will calculate/determine the maximum
organic vapor pressure of the waste in the tank, as required in 40
CFR § 265.1085(c)(1) using the procedures specified in § 265.1084(c)
to ensure that the existing tank system meets the requirements of §
265.1085(c)(1) - (c)(4) for Tank Level 1 controls. Upon the
calculation/determination of the maximum organic vapor pressure of
the waste in the tank, results will be forwarded to EPA as a separate
submittal.

Pursuant to 40 C.F.R. § 262.34(a)(4) a generator may accumulate hazardous waste in
tanks for ninety days or less without a permit or interim status, provided the generator
complies with all applicable requirements in subparts C and D of 40 C.F.R. Part 265.

At a minimum, it appears that Apollo was in violation of 40 C.F.R. § 265.16(d), by failing
to keep in the facility records the following documents:

1. The job title for each position at the facility related to hazardous waste
management, and the name of the employee filling each job;

Response: Apollo has updated its employee listing inclusive of job titles for
each position at the facility related to hazardous waste management
and the name of each employee filling each position. Such
information has been placed in the facility operating record for future
reference and will be updated as necessary to reflect changes in
personnel and/or responsibilities. A copy is also attached hereto.

2. A written job description for each hazardous waste management position;

Response: Apollo has updated its job descriptions for various positions at the
facility as related to hazardous waste management. Such
information has been placed in the facility operating record for future
reference and will be updated as necessary to reflect changes in job
description responsibilities. A copy is also attached.

3. A written description of the type and amount of both introductory and continuing
training that will be given to each person filling hazardous waste management
position; and,



Response: Apollo has updated descriptions of both introductory and continuing

4,

training that has been and will be given to each person filling
hazardous waste management positions. Such information has been
placed in the facility operating record for future reference and will be
updated as necessary to reflect changes in job description and/or
required training responsibilities. A copy is also attached.

Records that document the training or job experience required under paragraphs
(a), (b), and (c) above.

Response: Apollo has updated records to document the training or job

experience required under paragraphs (a), (b), and (c) above. Such
information has been placed in the facility operating record for future
reference and will be updated as necessary to reflect changes in job
description and/or required training responsibilities.

Based on the inspection findings, EPA concluded that it appeared that Apollo was in
violation of the following requirements:

a.

Qoo

o

f.

g.
h.

Subpart BB of 40 C.F.R. 265 - failure to implement a RCRA air emissions
monitoring program;

40 C.F.R. § 262.34(c)(1)(ii) - failure to mark hazardous containers;

40 C.F.R. § 265.173(a) - open hazardous waste containers

40 C.F.R. § 273.15(c) - failure to document accumulation start date for universal
waste lamps;

40 C.F.R. § 265.195(b) - failure to inspect all above ground portions of the tank
system, to detect corrosion or releases of waste and the area immediately
surrounding the externally accessible portion of the tank system, including the
secondary containment system to detect erosion or signs of releases of
hazardous waste (e.g., wet spots, dead vegetation),

40 C.F.R. § 265.195(e) - failure to inspect the tank’s cathodic protection system;
40 C.F.R. § 265.195(g) - incomplete inspection records; and,

40 C.F.R. § 265.16(d) - incomplete training program.

However, for the reasons stated herein, Apollo does not believe that it is in violation of
most of the above cited regulations. Additionally, Apollo has undertaken certain
activities to correct noted deficiencies where applicable.



In closing, Apollo appreciates your February 10, 2011 CEIl report and hopes that you
consider this response prior to taking any future actions. Please feel free to contact me
at (770) 433-0210, Extension 1202 should you have any questions or concerns.

Sincerely yours,

APOLLO INDUSTRIES, INC.

ooy (Brttan

Maria-Theo Callas
President

attachments

cC: M. Mavridis, Apollo Industries
B. Gallo, Krevolin & Horst LLC
C. MacPherson, Peachtree Environmental, Inc.
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PHOTO LOG




PHOTOGRAPH LOG

SITE: Apollo Industries Facility; Smyrna, Cobb County, Georgia Photo Log
No. Direction Description
View of self-closing hazardous waste storage container in Research & Development/Quality
1 NA Control Laboratory.
2 NA View of satellite hazardous waste accumulation container with labeling.
3 NA View of satellite hazardous waste accumulation container with labeling.
4 NA View of satellite hazardous waste accumulation container with labeling.
5 NA View of satellite hazardous waste accumulation container with labeling.
6 NA View of satellite hazardous waste accumuiation container with labeling.
7 NA View of satellite hazardous waste accumulation container with labeling.
8 NA View of satellite universal waste lamp accumulation container with labeling.
9 NA View of satellite universal waste lamp accumulation container with Ilabeling.
10 NA View of satellite universal waste lamp accumulation container with labeling.
3189-200

Apolio Industries Photo Log
Smyrna, Cobb County, Georgia

Peachtree Environmental, inc.




Phot 1 View of self-closing hazardous waste storage container in Research & Development/Quality
oto Control Laboratory.

Photo 2 View of satellite hazardous waste accumulation container with labeling.
3189-200
Apolio Industries Photo Log
Smyrna, Cobb County, Georgia Photo Page 2

Peachtree Environmental, Inc .



Photo 3 View of satellite hazardous waste accumulation container with labeling.

Photo 4 View of satellite hazardous waste accumulation container with labeling.
3189-200
Apollo industries Photo Log
Smyrna, Cobb County, Georgia Photo Page 3

Peachtree Environmental, Inc .
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Photo 5 View of satellite universal waste lamp accumulation container with labeling.

Photo 6 View of satellite universal waste lamp accumulation container with labeling.

3189-200
Apollo Industries Photo Log

Smyrna, Cobb County, Georgia Photo Page 4 Peachtree Environmental, Inc .
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Photo 8 View of satellite universal waste lamp accumulation container with labeling.
3189-200
Apolio Industries Photo Log
Smyrna, Cobb County, Georgia Photo Page 5 Peachtree Environmental, inc .



Photo 9 View of satellite universal waste lamp accumulation container with labeling.

Photo 10 View of satellite universal waste lamp accumulation container with labeling.

3189-200
Apollo industries Photo Log

Smyrna, Cobb County, Georgia Photo Page 6 Peachtree Environmental, Inc .




FEBRUARY 2003 HAZARDOUS WASTE TANK
ANALYTICAL TESTING DATA AND HAND WRITTEN
TOTAL ORGANIC CONTENT CALCULATIONS




From:Apollo

APOLLO INDUSTRIES, INC.
EPA ID NO. GAD051021285
1850 S.Cobb Industrial 8lvd.
Smyrna, Georgia 30082
770-433-0210 Phone
678-241-0020 Fax

24 Hour Contact: Javeed Syed
Cell: 770-315-3562

WASTE DESCRIPTION:

7704339488 02/17/72011

WASTE PROFILE

Waste Common Name: Iscpropanol & Water

Company Process Generating Waste: Spent Water / Solvent from manufacture of aerosol products

-

GENERAL PROPERTIES:

Anticipated Volume: 5,000 —- 10,000 gallons per month

Physical State: 100% liquid; < 1% Solid; 0% Siudge; 0% Gas.

QOdor: Mild (Alcohol)
Color: Brown
Pumpable: Yes

PHYSICAL PROPERTIES:

Specific Gravity: 0.8 - 0.95 g/mL
WVGal: 7.5- 7.8 - 1 gal

Flash Point: 70°F - 140°F

PH.:7.1-120

BTU: 5,000 - 10,000
Chlorine: < 5% per 5,000 Galion

CHEMICAL COMPOSITION:
Component:
Water 30 - 60%
Isopropanol 5-10%
Isobutanol 2% max
MEK % max
N-Hexane 10% max

REGULATORY INFORMATION: ‘

RCRA Information:
D001
D035
--E001 . . .. _

Acetone - 0 - 5%
n-Butyl 0 - 1%
Acetate 0 - 1%
Toluene 0 - 12%
Xylene 0 - 12%

DOT information:

RQ Waste Flammable Liquid - N.O.S. (
Hazardous Class 3

- .- 1.D.Number UN.1993.PG Il . . .

17:56 #010 P.001/004

Isopropanol, Acetone)

FO02
FO03
Foos

T




From:Apollo

Jate LATOUL - Ly

Anabvtical Environmental Servs, Inc

o,

7704333488

i
¢

Sage L2

!lx
1

Date:

02/17/2011 17:56 #010 P.002/004

04-1¢b-03

Client Sumple ID:

AL WASTE WATER SAMPL

CLIENT: Apollo Industries inc
Lub Order: 0301377 Tag Number:
Project: Colfection Date: | 234038 10 AN
Lab ID: DI0TSTTO01A Moatrix: WASTE WATER
Analvses Result Limit Qual Units D¥ Date Analvzed
VOLATILE ORGANIC COMPOUNDS BY GC/MS SWB2608 Analvs{ NWH
1.1 1. Tnchloroethane BRL 25 ppm 5000 1/28/03 10:20:00 PM
1.1.2.2-Tetrachloroethane 8RL ) ppm 5000 129/03 1020.00 PM
1.1.2-Tnchioroethane BRL 29 ppm $000 1129/03 10.20.00 PM
1 1-Dichioroetnane BRL ] pom £000 1729/03 10.20.00 FM
i 1-Dichloroethene BRL 5 ppm 5000 129/03 10:20:.00 PM
1.2-Dichioroethane BRL 25 pem 5000 1/25/02 10:20:00 PM
1 2-Dichloropropane 3RL 25 ppm 5000 1729/03 10.20:00 FM
2-Butanone BRL 50 opm 5000 1729403 10 20°00 PM
s-Hexanone ERL < opm 5000 1729/03 10°20:00 PM
4-Methyl-2.peranone ERL S0 ppm 5000 1/29/03 10.20:00 PM
Acetone 9400 1000 ppm 50000 1730/03 6:01 00 PM
Benzene BRL 25 ppm 5000 1/29/03 10:20:00 PM
Bromoaichioromethane BRL 25 ppm 5000 1729/03 10:20.00 PM
Bromoform BRL 25 pom 5000 12503 10.20.00 PM
Bromomethane BRL 2 ppm 5000 1/29/03 10:20:00 PM
Carbon disuttide BRL 25 ppm 5000 1/29/03 10:20:00 PM
Caibon tetrachionde BRL 25 ppm 5000 1729/03 10:20:00 PM
Chiorobenzene BRL 2 ppm 5000 1728/03 10-20:00 PM
Chloroethane BRL 28 ppm 5000 1725/03 10°20:00 PM
Chioroform BRL 25 pem 2000 1728/03 10:20:00 PM
Chioromelthane BRL 25 ppm 5000 1729003 10.20.00 PM
ais-1.2-Dichioroethene BRL 2 ppm 5000 1128/02 10 20:00 PM
c1s-1.3-Oichioropropene 8RL 2 ppm 5000 1729703 10:20:00 PM
Dibromocnioromathane BRL 25 ppm 5000 1729/03 10 20:00 PM
Elhylbenzene 560 »5 ppm 5000 172903 10:20 00 PM
m.p-Xylene 1800 50 ppm 5000 17/29/03 10 2000 PM
Methylene chionde 280 25 epm 5000 1729/03 10°20 00 PM
o-Xylene 370 25 ppm 5000 1729703 10-20:00 PM
Styrene BRL 25 ppm $000 i29/03 10°20:00 PM
Tetrachioroethene 2100 250 ppm S0000 130002 6.01:00 PM
Toluene 750 25 ppm 5000 129/03 10:20:00 PM
trans-1.2-Dichtoroethene BRL 25 ppm 5000 1/29/03 10.20:00 PM
{rans- 1,3-ODichioropropene BRL 25 opm 5000 1/25/03 10.20.00 PM
Trichiotoethene 1500 250 ppm 50000 1730/03 £:01:00 PM
\Vinyl chionde BRL 25 ppm 5000 1729703 10.20:00 PM
Surr: 4-Bromofiuorobenzene 109 718-143 %REC 5000 1/29/03 10:20.00 PM
Surr: 4-8romofivorotenzene 105 71.8-143 %REC S0000 173003 6:01:00 PM
Surr: Dibromofiuoromethane 981 80.3-123 %REC 5800 172901 10:20:00 PM
Sum: Dibromofiuoromethane 89.9 80.3-123 HBREC 50000  1/30/03 6:01:.00 PM
Surr. Tolene-08 . 109 70 1-142 HBREC 5000 1/29/03 10.20:00 PM
Qunliflers: - Value exceeds Maximum Comamnamt Leve) B Amalyre detected i the sssociated Method Blank
BRL  Below Reporung Limut E Value above quantitation range
H Holding umes for preparstion or analys!s excecded J Analyte detected below quantitation lumits
N Anaivte not NELAC cerified P NELAC amalyte cenificabon pending
Rot Ligyl. Reporumg Lumst N Spikc Recovery outsde accepted rnovm of 2




From:Apollo

02/17/2011 17:56 #010 P.003/004

P08 M

Cate l/arzo0s o

Analvtical Environmental Servs, Inc.

-~z

o T

Date: (+4-Fvo-03

Client Sampie D: 1137 WASTE WATER SAMPL

CLIENT: Apollo [ndustries. Inc
Lab Order: 3015877 Tag Number:
Project: Collecrion Date: | 22133 3 00:U0 AN
Lab D: 301S77-001A Matrix: VASTE WATER
Analvses Result Limyt Qual Units DF Date Anaivzed
VOLATILE ORGANIC COMPOUNDS BY GC/MS SW82608 Analyst NWH
Surr. Teluene-d8 W0s 70 1-142 SHREC 50000  1/730/03 6 01 00 PM
.
Qualffiers: - Value exceeds Maxumum Comarinant Level 8 Amaivic detecicd i the associated Mcthod Blank
BRL  Below Reporung Lunst E Value above quanuitation range
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HAZARDOUS WASTE TANK SYSTEM CATHODIC
PROTECTION INSPECTION / DETERMINATION




APOLLO

“Quality Is Our Brand”

HAZARDOUS WASTE SYSTEM INSPECTION

As of this date, 3/17/2011, we have reviewed all components of the hazardous waste management system and

no portion of this system requires cathodic protection.

Mike Mavridis
VP Apollo Technologies

APOLLO TECHNOLOGIES
1850 South Cobb Industrial Boulevard
Smyma, Georgia 30082

Phone: 770-433-0210

Fax: 770-433-0132



UPDATED HAZARDOUS WASTE TANK SYSTEM DAILY
INSPECTION FORM
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APOLLO JOB DESCRIPTIONS, TRAINING
INFORMATION/REQUIREMENTS, AND
DOCUMENTATION




apo na!ogms

PRODUCTS TO FILL ESSENTIAL NEEDS

Hazardous Waste Training

Areas/Jobs requiring training:

Machine Operators
Mechanics

Lab Personnel
Compounding Personnel

All personnel are required to be trained to handle hazardous materials through the “Right to Know”
training program. There are additional requirements for those employees that label, handle and ship
Hazardous Waste. These employees will be trained to understand Federal, State, local and company
requirements for handling, labeling and shipping hazardous waste.

Each employee is instructed to handle chemicals safely and carefully. Any material that is deemed to
be unfit for converting into a saleable item is gathered and deemed “waste.” Each employee is
instructed how and where to deposit this liquid waste material — to a closed 20-gal drum stored in the
compounding room. Additionally, compounding personnel are trained to keep inspection and transfer
logs to document accumulation and storage of hazardous waste.

All Hazardous Waste containers are to be properly marked. All Hazardous Waste containers are to
be closed except when transferring material. When the 20-gal drum is full, a dedicated pump will be
used to transfer the material to the 7500-gal Hazardous Waste tank. All connections and containers
will be inspected to ensure no leaks are detected.

Solid Hazardous Waste is maintained in self-closing containers specifically for Solid Waste. All other
labeling, inspection and documentation will be required for solid waste handling.

Javeed Syed

APOLLO TECHNOLOGIES

1850 South Cobb industrial Boulevard
Smyrna, Georgia 30082

Phone: 770-433-0210

Fax: 770-433-0132



apollo

PRODACTS TO FILL ESSENTIAL NEEDRS

HAZARDOUS WASTE TRAINING OVERVIEW

During the training session, the attendees are instructed, to the following:

1) Definition of Waste, Solid Waste and Hazardous Waste.

2) Reactivity of solid wastes

3) Toxic Wastes

4) How is hazardous waste being generated

5) Waste compatibility (with container)

6) Container marking

7) Container handling

8) Hazardous waste system management, inspection and maintenance

9) Contingency Plan (Emergency procedures, Evacuation Plan, etc)

10) Protective clothing (Gloves, goggles, etc)

APOLLO TECHNOLOGIES

1850 South Cobb Industrial Boulevard
Smyrna, Georgia 30082

Phone: 770-433-0210

Fax: 770-433-0132



Chapter 3

Chemical Safety

Intfroduction

The objective of this chapter is to provide guidance to all Apolio Industries, Inc. employees and participating guests who use
hazardous materials so that they may perform their work safely. Many of these materiais are specifically explosive, corrosive,
flammable, or toxic; they may have propetties that combine these hazards. Many chemicals are relatively non-hazardous by
themselves but become dangerous when they interact with other substances, either in planned experiments or by accidental
contact.

To avoid injury and/or property damage, persons who handle chemicals in any area of the Company must understand the
hazardous properties of the chemicals with which they will be working. Before using a specific chemical, safe handling
methods must always be reviewed. Supervisors are responsible for ensuring that the equipment needed to work safely with
chemicals is provided. The cost of this equipment is borne by the Company.

Hazard Communication Plan

On May 25, 1986 the Occupational Safety and Health Administration (OSHA) placed in effect the requirements of a new
standard called Hazard Communication (29 CFR 1910.1200). This standard establishes requirements to ensure that chemical
hazards in the workplace are identified and that this information, along with information on protective measures, is transmitted
to all affected employees.

This section describes how Apollo Industries, Inc. employees are informed of the potential chemical hazards in their work
area so they can avoid harmful exposures and safeguard their health. Components of this program include labeling, preparing
a materiat safety data sheet (MSDS), and training,

With regard to MSDS, Apollo Industries, Inc. has limited coverage under the OSHA Hazard Communication Standard. The
Company is required to maintain only those sheets that are received with incoming shipments for the following reasons: the

Company commonly uses small quantities of many diffcrent hazardous materials for short periods of time; that the hazards ,
change, often unpredictably; many materials are of unknown composition and most workers are highly trained.

Responsibilities of Supervisors/Management
Identify hazards for respective work areas.
Ensure hazards are properly labeled.

Obrain/maintain copies of material safety data sheets, as required, of each hazardous material used in the work area and make
them accessible to employees during each work shift.

Have the written Hazard Communication Program available to all employees.




Provide hazard-specific training for employvees.

ldentify hazardous materials in the hazard review section of the Apollo Industries. Inc. purchase requisition form.
Employees must:

Attend safety training meetings.

Perform operations in safe manner,

Notify management immediately of any safety hazards or injuries.

When ordering materials, identify hazardous chemicals in the hazard review section of the Apollo Industries, Inc. purchase
requisition form.

The Responsible Safety Officer must;

Develop a written Hazard Communication Program.

Maintain a central file of material safety data sheets.

Review and update Apollo Industries, Inc. stock safety labels.

Provide generic training programs.

Assist supervisors in developing hazard-specific training programs.

Oversee the Hazard Communication Standard written policy and implementation plans.
Alert on-site contractors to hazardous materials in work areas.

Alert on-site contractors that they must provide to their employees information on hazardous materials they bring to the work
site.

The number of hazardous chemicals and the number of reactions between them is so large that prior knowledge of all potential
hazards cannot be assumed. Therefore, when the chemical properties of a materiai are not fully known, it should be assumed
hazardous and used in as small quantities as possible to minimize exposure and thus reduce the magnitude of unexpected
events.

The following general safety precautions should be observed when working with chemicals:

Keep the work area clean and orderly.

Use the necessary safety equipment.

Carefully label every container with the identity of its contents and appropriate hazard warnings.

Store incompatible chemicals in separate areas.

Substitute less toxic materials whenever possible.

Limit the volume of volatile or flammable material to the minimum needed for short operation periods.

Provide means of containing the material if equipment or containers should break or spill their contents.

Follow the requirements of this manual, if systems that can generate pressure or are operated under pressure are involved.
Provide a back-up method of shutting off poWer 10 a heat source if any hazard is involved.

Obtain and read the Material Safety Data Sheets.




Supervisor Responsibility

Supervisors are responsible for establishing safe procedures and for ensuring that the protective equipment needed to work
with the chemicals is available. Supervisors must instruct their workers about possible hazards, safety precautions that must be
observed. possible consequences of an accident, and procedures to follow if an accident does occur. The supervisor is required
to enforce the proper use of protective equipment and the established safety practices.

It is the responsibility of employees and all who use Apollo Industries, Inc. facilities to understand the properties of the
chemicals with which they will work and to follow all precautions that apply to each specific task.

When faced with an unexpected threat of malfunction, injury, or damage, employees are expected to choose a course of action
that provides the most protection to themselves and to others in the area. Every employee is expected to report to the
supervisor any unsafe condition seen in the area that would not permit him/her to work safely.

The Responsible Safety Officer assists employees and supervisors to work safely by providing information on the hazardous
properties of materials, recommending methods for controlling the hazards of specific operations, and by monitoring the work
environment.

Supervisors must instruct their personnel about the potential hazards invoived in the work, proper safety precautions to follow,
and emergency procedures to use if an accident should occur. To supplement the supervisor’s training, the Responsible Safety
Officer will conduct training courses and materials on selected topics. In addition, material safety data sheets and safety
information, including hazards, health effects, potential routes of exposure, proper handling precaut ~ns. and emergency
procedures on specific chemicals, are available through the Responsible Safety Officer’s office.

Effects on Reproduction

Both men and women may be exposed to hazardous agents that can cause infertility or resull in genetic damage that is passed
on to offspring. These agents include ionizing radiation, alcchol, cigarette smoke, pharmaceuticals, and some of the thousands
of different chemicais that are used in the home or workplace. Although many of these have been tested to determine whether
they cause acute (immediate) effects on the body, few have been studied to see if they cause cancer {carcinogens), birth defects
(teratogens), or genetic defects (mutagens). Even fewer have been studied to see if they can cause infertility, menstrual
disorders. or other disorders relating to reproduction.

The primary path for hazardous substances to reach an unborn child is through the placenta. Scientists now believe that most
chemical substances or drugs can cross this barrier with varying degrees of ease and enter the system of the developing fetus.
Thus, many chemicals and drugs that enter a pregnant woman’s body (through breathing, swallowing, absorption through the
skin, etc.) will eventually enter the mother’s blood circulation and find their way into the unborn child.

In general, the important questions of exactly how much of the toxic substance that enters the mother’s body will reach the
fetus or what concentration the fetus can tolerate without harmful effects are not yet answered.

The fetus may be most vuinerable in the early weeks of pregnancy, but it is also at risk later in pregnancy. In light of the
potential harm of workplace exposures to both a pregnant woman and her developing fetus, it is very important and required
by Apollo Industries, Inc. policy for the woman to inform the Responsible Safety Officer of her pregnancy immediately.




Chemical Storage

The separation of chemicals (solids or liquids) during storage is necessary to reduce the possibility of unwanted chemical
reactions caused by accidental mixing. Explosives such as picric acid should be stored separately outdoors. Use either
distance or barriers (e.g., trays) to isolate chemicals into the following groups:

Flammable liquids {e.g., acetone, benzene, ethers, alcohols). Place in approved fire lockers.

Other liquids (e.g., chloroform, trichloroethane).

Acids (e.g., nitric, sulfuric, hydrochloric, perchloric). * Treat acetic acid as a flammable liquid.

Bases (¢.g., sedium hydroxide, ammonium hydroxide).

Lips, strips, or bars should be installed across the width of reagent shelves to restrain the chemicals in case of earthquake.

Chemicals must not be stored in the same refrigerator used for food storage. Refrigerators used for storing chemicals must be
appropriately identified by placing a tabel on the door (labels may be obtained from Responsible Safety Officer).

Emergencies

In case of an emergency, consider any of the following actions if appropriate:
Evacuate people from the area.

Isolate the area.

If the material is flammable, turn off ignition and heat sources.

Call the Fire Department or 911 for assistance.

Wear appropriate personal protective equipment.

Pour Sorb-all or appropriate neutralizing agent on spill.

Clean up; place waste in plastic bag for disposal.

Chemical spill cleanup materials are available from stores as listed beiow:
Flammable solvent spill kit

Flammable solvent absorbent

Acid spill kit

Acid spill absorbent

Caustic (base) spill kit

Caustic (base) absorbent

Safety equipment kit (contains scoops, sponge, safety glasses, disposal bags, etc.)

Cabinet to hold kits




Disposal of Chemicals

All Apollo Industries, Inc. employees, participating guests. and visitors using hazardous chemicals are responsibie for
disposing of these chemicals safely. Federal and state regulations mandate strict disposal procedures for chemicals, To
comply with these regulations all persons using Company facilities must observe these procedures.

Routine Disposal of Chemicals

In general the disposal of hazardous chemicals to the sanitary sewer is not permitted. The Responsible Safety Officer will
advise on the proper disposal of chemical wastes. In usin g chemical waste storage containers, certain procedures must be
observed, as listed below: :

Incompatible chemicals must not be mixed in the same container (e.g., acids should not be mixed with bases; organic liquids
should not be mixed with strong oxidizing agents).

Waste oils must be collected in 55-galjon drums. Disposal solids, and explosive materials must be stored in separate
containers.

The following requirements must be met as a condition for pickup and disposal of chemicals by the Responsible Safety
Officer:

Chemicals must be separated into compatible graups. Leaking containers of any sort will not be accepted.

Dry materials (gloves, wipes, pipettes, etc.) must be securely contained in plastic bags and over packed in a cardboard box.
Packages that are wet or have sharp protruding objects will not be accepted for pick up.

Unknown chemicals will require special handling. The responsible department must make every effort to identify the material
that is to be disposed. If all the user's attempts to identify the waste chemicals have failed, the Responsible Safety Officer will
accept the waste and analyze the material. For more information call the Responsible Safety Officer.

Each breakable container must be properly boxed. Place all bottles in plastic bags, then place in a sturdy container and use an
absorbent cushioning material that is compatible with the chemicals.

Each primary container must be labeled with content, amount, physical state, and the percentage breakdown of a mixture.

Each box must have a complete list of contents or description written on an official Responsible Safety Officer hazardous
materials packing list. Blank packing lists are available from the Responsible Safety Officer.

For safety purposes, boxes must be of a size and weight so that one person can handle them. Boxes that exceed 45 pounds or
18 inches on a side cannot be safely handled by one person and will not be acceptable for pick up.

General Housekeeping Rules:

Maintain the smallest possible inventory of chemicals to meet your immediate needs.

Periodically review your stock of chemicals on hand.

Ensure that storage areas, or equipment containing large quantities of chemicals, are secure from accidental spills.
Rinse empticd bottles that contain acids or inflammable solvents before disposal.

Recycle unused laboratory chemicals wherever possible.

DO NOT:

Place hazardous chemicals in saivage or garbage receptacles.
Pour chemicals onto the ground.
Dispose of chemicals through the storm drain system.

Dispose of highly toxic, malodorous, or lachrymatory chemicals down sinks or sewer drains.
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DATE: 12/03/2010

TRAINER: Javeed Syed

HAZARD COMMUNICATION & RIGHT TO KNOW/HAZARDOUS WASTE TRAINING

NAME JOB TITLE TYPE OF TRAINING INVOLVEMENT
inspection of Waste System and
Peter Dunn Compounding Mgr Right to know&Hazardous Waste | supervision of handling of waste.
Handling of Sattelite Accumul.
Containers/Pumping into the
Jose Garcia Compounder Right to know&Hazardous Waste Waste Tank
Handling of Sattelite Accumul.
Containers/Pumping into the
Noe Herra Lazano Compounder Right to know&Hazardous Waste Waste Tank
Handling of Sattelite Accumul.
jose' Sorroza Gas room operator Right to know&Hazardous Waste Containers
Handling of Sattelite Accumul.
Ceasar Galarza Gas room operator Right to know&Hazardous Waste Containers

Rick Cleveland

Maint. Mechanic

Right to know&Hazardous Waste

Since they set up'the fillers, they
handle the line flush out, which
becomes waste.

Barry Smith

Maint. Mechanic

Right to know&Hazardous Waste

Since they set up the filiers, they
handle the line flush out, which
becomes waste.

Randy Cottingham

Maint. Mechanic

Right to know&Hazardous Waste

Since they set up the fillers, they
handle the line flush out, which
becomes waste.

Michael Batte

Maint. Mechanic

Right to know&Hazardous Waste

Since they set up the fillers, they
handle the line flush out, which
becomes waste.

Steve Moore

Technical Director

Right to know&Hazardous Waste

If necessary, will test a fiush out
and will determine if it is waste or
can be internally recycled.

Habbeba Querishi

Q.C. Mgr

Right to know&Hazardous Waste

If needed will bring samples to the
lab for testing.

Judi Seams

Q.C. Technician

Right to know&Hazardous Waste

If needed will bring samples to the
lab for testing.

Michael Gray

Chemist

Right to know&Hazardous Waste

If necessary, will test a flush out
and will determine if it is waste or
can be internally recycled.

Oscar Silva

Chemist

Right to know&Hazardous Waste

If necessary, will test a flush out
and will determine if it is waste or
can be internally recycled.

Kevin May

Chemist

Right to know&Hazardous Waste

If necessary, will test a flush out
and will determine if it is waste or
can be internally recycled.
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MAR 2 1 2012

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Maria Theo-Callas, Chief Executive Officer
Apollo Technologies, Inc.

1850 S. Cobb Industrial Blvd.

Smyrna, Georgia 30082

SUBJ: RCRA Compliance Evaluation Inspection
Apollo Technologies, Inc.
EPA ID Number GAD 051 021 285

Dear Ms. Theo-Callas:

On July 26, 2011, the Environmental Protection Agency (EPA) conducted a Resource
Conservation and Recovery Act (RCRA) Compliance Evaluation Inspection (CEI) at the Apollo
Technologies, Inc. Smyrna, Georgia, to determine the facility’s compliance status with RCRA.
I:nclosed is the EPA RCRA CEI report, which indicates that possible violations of RCRA were
discovered during the inspection. If you have any questions regarding the report, please contact

Javier Garcia, of my staff, by phone at (404) 562-8616 or by e-mail at garcia.javier@epa.gov.

Sincerely,

Larry L. Lamberth , Chief
South Enforcement Section
RCRA and OPA Enforcement and Compliance Branch

Enclosure

ce: Mr. John Fonk, GAEPD

Docket No. Zéi / 4" ol

Intemet Address (URL) » http://www.epa.gov
Recycled/Racyciable « Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Postconsumer)
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Mr. Mark Smith, Chief

Hazardous Waste Management Branch
Environmental Protection Division
Georgia Department of Natural Resources
Two Martin Luther King, Jr. Drive

Suite 1154 East

Atlanta, Georgia 30334

SUBJ: RCRA Compliance Evaluation Inspection
Apollo Technologies, Inc.
EPA ID Number GAD 051 021 285

Dear Mr. Smith:

On July 26, 2011, the Environmenta] Protection Agency (EPA) conducted a Resource Conservation and
Recovery Act (RCRA) Compliance Evaluation Inspection (CEI) at the Apollo Technologies, Inc.
Smymna, Georgia, to determine the facility’s compliance status with RCRA.

Enclosed is the EPA RCRA CEI report, which indicates that violations of RCRA were discovered. If you
have any questions regarding the inspection, please contact Javier Garcia, of my staff, by phone at (404)
562-8616 or by e-mail at garcia javier@epa.gov.

Sincerely,

—

Larry L. Lamberth, Chief o
South Enforcement and Compliance Section A
RCRA and OPA Enforcement and Compliance Branch

Enclosure

Intemet Address (URL) « http://www.epa.gov
Recycled/Hecyciable « Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Postconsumer)



RCRA Inspection Report

Inspector and Author of Report

Javier E. Garcia
Environmental Engineer

Facility Information

Apollo Technologies, Inc.
1850 S. Cobb Industrial Blvd.
Smyrna, Georgia

EPA ID NUMBER: GAD 051 021 285
NAICS Code: 325998 - All Other Miscellaneous Chemical Product and Preparation
Manufacturing

Responsible Official

Maria Theo-Callas, Chief Executive Officer
(770) 433-0210

Inspection Participants

Maria Theo-Callas, Apollo Technologies, Inc.
lan Johnston, Apollo Technologies, Inc.
Mike Mavridis, Apollo Technologies, Inc.
Javier Garcia, US EPA

Date and Time of Inspection

July 26, 2011
9:30 AM

Applicable Regulations

Resource Conservation and Recovery Act (RCRA) Sections 3002, 3004, 3005 and 3007, the
Georgia Hazardous Waste Management Act (GHWMA), Ga. Code Ann. § 12-8-60 et. seq.
(42 US Code — Annotated U.S.C.A. §§ 6922, 6924, 6925 and 6927), 40 Code of Federal
Regulations (C.F.R.) Parts 260-266, 270, 273, 279, adopted and incorporated by reference in
Chapter 391-3-11 of the Georgia Rules for Hazardous Waste Management (GRHWM)

Purpose of Inspection

This inspection was a follow up to the comprehensive evaluation inspection (CEI) conducted by
the United States Environmental Protection Agency and the Georgia Environmental Protection
Division (GAEPD) on December 13, 2010.
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10)

Facility Description

Apollo Technologies, Inc. (Apollo) operates out of a facility located in the South Cobb Industrial
Park, in an area classified by Cobb County as “Heavy Industrial.” The property covers about 2.2
acres and includes one manufacturing building and an office building. The facility is connected
to the public water supplying system and sewage collection system.

Apollo manufactures, by contract, several organic and water based solvent cleaners, pesticides
and janitorial aerosol products for different companies. All products are made in batches, based
on clients needs. The product’s ingredients are mixed in aboveground blending tanks and
transferred to one of four filling stations. From the filling stations, the aerosol cans are tested,

labeled and packaged for distribution. The facility has approximately 60 employees and operates
one shift, five days a week.

Apollo is registered as a large quantity hazardous waste generator. All hazardous wastes
generated at the facility are stored in a 7,500-gallon aboveground steel tank. The hazardous
wastes generated at the facility consist of filling lines drippings, off-spec products that cannot be
reformulated and blending tanks rinsate. The hazardous waste is collected in 20-gallon
containers that when full are transferred to the blending room. Once in the blending room, the
contents of the containers are pumped to the 7,500-gallon storage tank. Apollo classifies this
waste stream as D001/D035//F001/F002/F003/F005 hazardous waste.

Previous Inspection Summary

On December 13, 2010, GAEPD and the EPA inspected the facility. Based on the inspection
findings it appears that Apollo was in violation of the following requirements [as adopted and
incorporated by reference in GRHWM § 391-3-11(1)]:

a. Subpart BB of 40 C.F.R. 265 - failure to implement a RCRA air emissions monitoring

program;

40 C.F.R. § 262.34(c)(1)(ii) — failure to mark hazardous containers;

40 C.F.R. § 265.173(a) - open hazardous waste containers;

d. 40 C.F.R. §273.15(c) - failure to document accumulation start date for universal waste
lamps;

e. 40 C.F.R. § 265.195(b) - failure to inspect all above ground portions of the tank system, to
detect corrosion or releases of waste and the area immediately surrounding the externally
accessible portion of the tank system, including the secondary containment system to detect
erosion or signs of releases of hazardous waste (e.g., wet spots, dead vegetation);

f. 40 C.F.R. § 265.195(e) - failure to inspect the tank’s cathodic protection system;

8

h

s &

40 C.F.R. § 265.195(g) - incomplete inspection records: and,
h. 40 C.F.R. § 265.16(d) - incomplete training program.

Findings

After introductions and presentation of credentials, the inspector informed Apollo’s
representatives that the inspection was a follow up to the December 2010 EPA and GAEPD



inspection. After a brief description of the activities conducted at Apollo, the inspection team
toured the facility. The tollowing are the observations made during the inspection:

Universal Waste Storage Area:

Adjacent to break room, Apollo had two containers with universal waste lamps. The containers
were closed properly identified and dated. (See picture 1)

Product Filling Lines

All four filling lines were observed during the inspections. Hazardous wastes generated in this
area (i.e., dripping and filling operations residues) are accumulated in 30-gallon containers. Each
line has its own 30-gallon container. At the time of the inspection, the containers were labeled,
closed and appeared to be in good condition. Apollo should consider replacing the four 30-gallon
containers (120 gallons total volume capacity), with either two 30-gallon containers or one 55-
gallon container. This would allow Apollo to easily demonstrate compliance with the 55-gallon
threshold limit for satellite accumulation areas as required in 40 C.F.R. § 262.34(c)(2).

(See picture 2)

Batch Mixing Room

The Batch Mixing Room is in the western side of the manufacturing building. In this room,
Apollo had a 30-gallon container that they use to pump all hazardous waste generated at the
facility to their hazardous waste storage tank. This container is also used to collect the hazardous
waste generated from the cleanup of the product mixing tanks. At the time of the inspection, the
container was labeled and appeared to be in good condition. However, its bunghole was open at a
time when no waste was being added or removed from it. (See picture 3)

Apparent Violations:

1t appears that Apollo has failed to adhere to a condition for exemption from

RCRA Section 3005 [GHWMAS 12-8-60(a)] given in 40 C.F.R. § 262.34(c)(1)(i), which
incorporates 40 C.F.R. §265.173(a). 40 C.F.R. § 265.1 73(a) requires that a container holding
hazardous waste must be always closed, except when addin g or removing waste. At the time of
the inspection, the pumping station hazardous waste container was open at a time when no
waste was being added to or remove from the container. As such, Apollo was storing waste in
apparent violation of RCRA Section 3005 [GHWMAS 12-8-60(a)].

Hazardous Waste Storage Tank:

The hazardous waste storage tank is outside the production building in the western side of the
property. It receives all hazardous wastes generated at the facility via the pump station container
kept in the Batch Mixing Room. The tank has secondary containment. However, no secondary
containment was provided to sections of the hazardous waste pipeline that had threaded flanges,
valves, fittings and connectors. (See pictures 4 - 8)

In the report for the December 2010 inspection (December 2010 CEI), the EPA alleged that
Apollo had failed to comply with the requirements in 40 C.F.R. §§ 265.1052 through 265.1060
(subpart BB, of 40 C.F.R. Part 265). In response (letter dated March 23, 2011) to the EPA’s

3



December 2010 CEI, Apollo submitted a copy of a waste analysis report dated February 4, 2003,
reporting a total organic content in their hazardous waste of 1.676 %. Based on the analysis of
this result, Apollo determined that their hazardous waste storage tank is not subject to the
requirements in subpart BB of 40 C.F.R. Part 265. EPA has determined that Apollo’s
determination is deficient because it does not include isopropyl alcohol, which the waste stream
contains. Therefore, it appears that Apollo has not properly determined the total organic content
of their hazardous waste. (Note: If the total organic content is found to be greater that 10%, the
tank system would be subject to subpart BB of 40 C.F.R. Part 265)

Apparent Violation:

It appears that Apollo has failed to adhere to some of the conditions for exemption from
RCRA Section 3005 given in 40 C.F.R. § 262.34(a)(1)(ii), which incorporates subpart J, BB
and CC of 40 C.F.R. Part 265 [as adopted and incorporated by reference in GRHWM

§ 391-3-11(1)] . At a minimum, it appears that Apollo failed to meet the following
requirements:

a. Provide secondary containment to some sections of the hazardous waste pipeline that
have threaded flanges, valves, fittings and connectors as required in
40 CFR § 265.193(f).

b. Determine the total organic content of the hazardous waste managed in the tank
system, as required in 40 C.F.R. § 265.1064(k).

¢. Determine the maximum organic vapor pressure of the waste in the tank, as required
in 40 C.F.R. § 265.1085(c)(1).

Therefore, Apollo appears to be in violation of RCRA § 3005 [GHWMAS§ 12-8-60(a)/
Wastewater Qil/Water Separator Pretreatment Unit

Apollo operates an oil water separator to treat process bath water prior to discharging it to the
publicly owned sewer line. The oily waste stream is accumulated in a 5-gallon container and
eventually pumped to the hazardous waste storage tank. At the time of the inspection, the
container was properly labeled, closed and appeared to be in good condition. (See picture 9).
Research and Development Laboratory/Quality Control Laboratory

The laboratories are contiguous and operated by the same personnel. In two fume ventilation
hoods, Apollo tests aerosol cans by spraying product into cutoff 1-gallon metal containers. From
the cutoff containers, the waste is transferred to a 5-gallon accumulation container. All

containers were properly labeled and the 5-gallon container was properly closed.

Records Review
During the inspection, the EPA reviewed the following documents:

Training records
Manifests (January 2011 to July 2011)

4



11)

[nspection records
Contingency plan

In the December 2010 CEI, the EPA alleged that Apollo had failed to comply with the
requirements in 40 C.F.R. § 265.16(d), by failing to keep in the facility records the following
documents:

®  The job title for each position at the facility related to hazardous waste management,
and the name of the employee filling each job;

* A written job description for each hazardous waste management position;

® A written description of the type and amount of both introductory and continuing
training that will be given to each person filling hazardous waste management
position; and,

®  Records that document that the training or job experience required under paragraphs
(a), (b) and (¢) above.

On March 23, 2011, Apollo responded to the December 2010 CEI and submitted to EPA a copy
of'the RCRA training program. In the response, Apollo submitted a list that included each
employee name, the job title, the type of training required for each position and the hazardous
waste activities conducted by the employee. In addition, Apollo provided an overview of the
RCRA training and a list of the employees that had received RCRA training. The records
indicated Javeed Syed (Safety and Environmental Management) completed his RCRA annual
refresher training on November 9, 2010 and that Mr. Syed conducted the tacility’s RCRA
training December 3, 2010. Based on the review of the training records, it appears that Helen
Hall (Batch Room Lead Person) had not received RCRA training.

The review of the inspection logs for the hazardous waste tank indicated that Apollo modified
the inspection log in response to the EPA’s February 2011 inspection report. No deficiencies
were observed in the inspection logs, the reviewed manifests, and the November 10, 2010
Contingency Plan.

Apparent Violations:

Pursuant to 40 C.F.R. § 262.34 (@)(4) a generator may accumulate hazardous waste in tanks
Jor ninety day or less without a permit or interim status, provided the generator, among other
requirements, implements a training program that meets the requirements in

40 C.F.R. § 265.16. Specifically, it appears that Apollo was in violation of

40 C.F.R. § 265.16(c) by failing to provide the required annual refresher training program to
Helen Hall. Therefore, Apollo appears to be in violation of RCRA § 3005

[GHWMAS 12-8-60(a)).

Out—Brieﬁng

At the conclusion of the inspection, the inspector informed Apollo’s representatives of the
preliminary conclusions of the inspection.



12) Conclusion/Areas of Concerns

Based on the inspection findings it appears that Apollo was in violation of the following
requirements [as adopted and incorporated by reference in GRHWM § 391-3-11(1)]:

40 C.F.R. § 265.173(a ) - Failure to keep the pumping station hazardous waste container
closed at a time when no waste was being added to or remove.

40 CFR § 265.193(f) — Failure to provide secondary containment to some sections of the
hazardous waste pipeline that have threaded flanges, valves, fittings and connectors,

40 C.F.R. § 265.1064(k) — Failure to determine the total organic content of the hazardous
managed in the tank system.

40 C.F.R. § 265.1085(c)(1) — Failure to determine the maximum organic vapor pressure of the
waste in the storage tank.

40 C.F.R. § 265.16(c) — Failure to provide the required annual refresher training program to
Helen Hall. Therefore, Apollo appears to be in violation of RCRA § 3005
[GHWMAS 12-8-60(a)].

13) Signe

’ f Cor 3)13 //z,

/avier E. Garcia, Inspector and Date
Author of Report

14)  Concurrence/Approval

,/%,_—- 03//3//1

Larry L. Tamberth, Chief Date /
South RCRA and OPA Enforcement and

Compliance Section
RCRA and OPA Enforcement and Compliance Branch



Attachment 1
Pictures
Apollo Technologies, Inc.

Smyrna, Georgia
EPA ID NUMBER: GAD 051 021 285



Picture 1: Universal waste lamps accumulation container
located near the Break Room.

Picture 2; Three 30-gallon containers for the accumulation of
hazardous waste generated in the product filling lines.



Picture 3: Open bunghole 30-
Room used as the pum
storage tank.

gallon container in the Batch Mixing
ping station to transfer hazardous wastes to the

Picture 4: Hazardous waste

pipeline (labeled as wasté~water) outside the
containment area.



Picture 5: Hazardous waste pipeline (labeled as waste water) outside
the containment area.

Picture 6: Hazardous waste pipeline (labeled as waste water) threaded
T-connector outside the containment area.



Picture 7: Hazardous waste
T-connector outside the con

pipeline (labeled as waste water) threaded
tainment area.

Picture 8: Area below a portion of

the overhead hazardous waste line where
o secondary containment s provided.



Picture 9: Container used for the accumulation of hazardous waste
generated in oil-water separator.
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A prote® ATLANTA, GEORGIA 30303-8960

CERTIFIED MAIL ' APR 0 9 2012

RETURN RECEIPT REQUESTED

Maria Theq-Callas, Chief Executive Officer
Apollo Technologies, Inc.

1850 S. Cobb Industrial Blvd.

Smyrna, Georgia 30082

SUBJ: Notice of Violation (NOV)
Apollo Technologies, Inc.
EPA ID Number GAD 051 021 285

Dear Ms. Theo-Callas:

On December 13, 2010, the Environmental Protection Agency and the Georgia Environmental
Protection Division (GAEPD) conducted a Resource Conservation and Recovery Act (RCRA)
Compliance Evaluation Inspection (CEI) at the Apollo Technologies, Inc. (“Apollo”) facility in Smymna,
Georgia to determine the facility’s compliance status with RCRA (December 2010 CEI). On July 26,
2011, the EPA conducted a follow-up CEI at Apollo (July 2011 CEI).

Based on the December 2010 CEI and the July 2011 CEI, the EPA has determined that Apollo has
violated requirements of Section 12-8-60, et. seq., of the Georgia Hazardous Waste Management Act
(GHWMA) [Subtitle C of RCRA, 42 U.S.C. § 6921, et seq.] and the regulations promulgated pursuant
thereto at Chapters 391-3-11.08, -.10, and -.18 of the Georgia Hazardous Waste Management Rules
(Georgia Rules) [40 C.F.R. Parts 260 - 268, 270, 273 and 279].

Pursuant to Section 391-3-1 1-.08(1) of the Georgia Rules [40 C.F.R. § 262.34(a)], a generator may
accumulate hazardous waste on site for 90 days or less without a permit or without having interim status
provided that the generator complies with the management requirements listed in

Section 391-3-11-.08(1) of the Georgia Rules [40 C.F.R. § 262.34(a)( 1)-(4)] (hereinafter referred to as
the “Large Quantity Generator Permit Exemption”). Apollo has violated Section 12-8-66 of the v
GHWMA [Section 3005 of RCRA, 42 U.S.C. § 6925] by storing hazardous waste without a permit or
interim status, because it failed to meet some of the conditions listed in the Large Quantity Generator
Permit Exemption. Specifically, Apollo failed to:

1. Determine the total organic content of the hazardous waste managed in its tank system, as
required by Section 391-3-11-.10(1) of the Georgia Rules [40 C.F.R. § 265.1064(k)].

2. Determine the maximum organic vapor pressure of the waste in its tank, as required by
Section 391-3-11-.10(1) of the Georgia Rules [40 C.F.R. § 265.1085(c)(1)].

Docket No.ﬁ(’.q.\ 4 q

Internet Address (URL) « http://www.epa.gov
Recycled/Recyclable « Printed with Vegetable Oil Based inks on Recycled Paper (Minimum 30% Poslconsumer)



7.

Inspect all above ground portions of a tank system, to detect corrosion or releases of
waste and the area immediately surrounding the externally accessible portion of the tank
system, including the secondary containment system to detect erosion or signs of releases
of hazardous waste (e.g., wet spots, dead vegetation), as required in

Section 391-3-11-.10(1) of the Georgia Rules [40 C.F.R. § 265.195(b)].

Document in the operating record of the facility the inspection of the items required to be
inspected in 40 C.F.R. §§ 265.195(b) and (g), as required in
Section 391-3-11-.10(1) of the Georgia Rules [40 C.F.R. § 265.195(g)].

Provide secondary containment for some sections of its hazardous waste pipeline that
have threaded flanges, valves, fittings and connectors as required by
Section 391-3-11-.10(1) of the Georgia Rules [40 C.F.R. § 265.193(f)].

Maintain training records consistent with the requirements Section 391-3-11-.10(1) of the

Georgia Rules [40 C.F.R. § 265.16(d)] which includes keeping the following documents
in the facility records:

a. The job title for each position at the facility related to hazardous waste
management, and the name of the employee filling each job;

b. A written job description for each hazardous waste management position;

c. A written description of the type and amount of both introductory and continuing
training that will be given to each person filling hazardous waste management
position; and,

d. Records that document that the training or job experience required under
40 C.F.R. § 265.16(a)~(¢).

Provide annual refresher training to facility personnel consistent with the requirements of
Section 391-3-11-.10(1) of the Georgia Rules [40 C.F.R. § 265.16(c)].

In addition, pursuant to Section 391-3-11-.08(1) of the Georgia Rules [40 C.F.R. § 262.34(c)(1)], a
generator may accumulate up to 55 gallons of hazardous waste at or near the point of generation without
a permit or without having interim status provided that the generator complies with the requirements
listed in Section 391-3-11-.08(1) of the Georgia Rules [40 C.F.R. § 262.34(c)(1)(i) and (i1)]. During the
December 2010 CEIL, Apollo was in violation of Section 12-8-66 of the GHWMA [Section 3005 of
RCRA] by failing to:

1.

[T ST N

Mark hazardous waste accumulation containers either with the words “Hazardous Waste”
or with other words that identify the contents of the containers, as required in Section
391-3-11-.08(1) of the Georgia Rules [40 C.F.R. § 262.34(c)(1)(ii)]. At the time of the
December 2010 CEI, Apollo had ten (10) hazardous waste accumulation containers that

were not marked. Specifically, the EPA inspector observed the following unmarked
containers:

a. Three (3) containers in the Research and Development Laboratory/Quality
Control Laboratory;
oibienergl) partially full mop bucket with liquids spilled in the Batch Room;
c. Three (3) metal drip pans to collect drippings from the product filling lines; and,
d. Three (3) plastic pails collecting drips from filler tanks in filling lines.



(o]

Keep hazardous waste accumulation containers closed at all times, except when adding or
removing waste, as required in Section 391-3-11-. O(1) of the Georgia Rules
[40 C.F.R. § 265.173(a)].

a. At the time of the December 2010 CEL Apollo had eight (8) hazardous waste
accumulation containers that were open when no waste was being added to or
removed from the containers. Specitically, the EPA inspector observed the
following open containers:

i. Four (4) containers in the Research and Development Laboratory/Quality
Control Laboratory; . :
ii. One (1) partially full mop bucket with liquids spilled in the Batch Room;
lii. Three (3) plastic pails collecting drips from filler tanks.

b. At the time of the July 2011 CEI, the EPA inspector observed that the bunghole of
the 30-gallon container used to pump all hazardous waste generated into the
hazardous waste storage tank was open when no waste was being added to or
removed from the container.

With this Notice of Violation, the EPA invites Apollo and/or others duly authorized to represent and
legally bind Apollo to meet with the EPA by teleconference or at its Regional Office at the Atlanta
Federal Center, 61 Forsyth Street, SW, Atlanta, Georgia. During such a meeting or conference call, the
representative(s) must be prepared to show cause why the EPA should not take formal enforcement
action against Apollo pursuant to Section 3008(a) of RCRA, 42 U.S.C. § 6928(a), for the violations
listed above, including the assessment of civil penalties.

Although this proposed meeting is informal in nature, you may elect to be represented by legal counsel.
You will be allowed to present information relevant to the factual basis of the EPA’s allegations and
factors that might mitigate any penalties that may be assessed against Apollo. You should be prepared to
provide documentation of all matters presented at the meeting,

If you choose to accept this offer to meet with the EPA, you should contact Javier Garcia, of the RCRA
and OPA Enforcement and Compliance Branch, within fourteen (14) days of your receipt of this
Notice of Violation to set a time and date for the meeting. Javier Garcia can be reached at (404) 562-
8616, or by email at garcia.javier@epa.gov. If you decide not to accept this offer, then the EPA may
proceed with enforcement action against Apollo, including the assessment of civil penalties.



If you have any technical questions, please contact Javier Garcia. Legal inquiries should be directed to
Naeha Dixit, Assistant Regional Counsel, at (404) 562-9441.

Sincerely,

/ i §
César Zapata, Chief

RCRA and OPA Enforcement and Compliance Branch
RCRA Division

cc: Mr. Mark Smith, GAEPD
Mr. John Fonk, GAEPD
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September 4, 2012

Mr. Cesar Zapata, Chief

United States Environmental Protection Agency - Region 4
South Enforcement Section

RCRA and OPA Enforcement and Compliance Branch
Atlanta Federal Centér -

61 Forsyth Street

Atlanta, Georgia 30303-8960

Subject: RCRA CA/FO
Apollo Technologies, Inc.
EPA ID Number GAD051021285

Dear Mr. Truman,

Apollo Technologies appreciates the opportunity to provide this additional written response and
additional information pertaining to allegations of hazardous waste non-compliance. As you are
aware, on March 23, 2011, Apollo Technologies (Apollo) provided a written response to the
December 2010 Compliance Evaluation Inspection (CEI) report dated February 10, 2011. In
this written response Apollo provided specific information on several EPA alleged violations.
Since this time, an NOV dated April 9, 2012 was prepared and issued followed by a CA/FO
issued on August 22, 2012, which still continue to indicate several alleged violations that have
been determined by Apollo to have inaccuracies. Please note that Apollo would certainly be
available to meet in person with EPA representatives to further clarify these issues.

Additionally, over the last few months Apollo has been implementing additional actions to build
upon its existing hazardous waste training and management systems since the original CEI and
through the time period in which the NOV and CA/FO have been issued. Due to delays in
receiving complete reports from third party consultants (e.g. tank integrity and leak detection
assessment) and with the transition of a new EHS manager to Apollo, the time required to
prepare and provide additional information to EPA has been longer than anticipated.

The following information is being provided to further convey the waste minimization processes
and product recovery efforts being made by Apollo, to explain when an actual waste
determination is made, the training documentation that has been in place for several years, and to
provide the basis on why some of the allegations made by EPA are not considered appropriate.

Docket No. 615 [{

Page 1 of 5



CA/FO Paragraphs 43 and 45 (identification of hazardous waste containers)

Prior to beginning any additional discussion on the container and product management systems
at Apollo, it is important to note the definition of a solid waste. As EPA has accurately indicated
in the definitions within the CA/FO, EPA defines the term Solid Waste as “any discarded
material that is not otherwise excluded by regulation. A discarded material includes any material
that is abandoned by being stored in lieu of being disposed.”

First, the containers that are used within the laboratory for testing aerosol spray effectiveness are
use to capture product from the test cans. This product may have additional testing performed
upon it after the aerosol is sprayed into the can. Upon determination that the captured product no
longer requires any additional evaluation, the material is then discarded, and at this point the
material is placed in the designated Satellite Accumulation Area (SAA) waste container. Since
the product becomes a waste upon this determination, it is immediately assumed by Apollo that
this discarded material is likely hazardous and is appropriate managed as a hazardous waste. It is
not accurate to indicate that a material is a hazardous waste until a determination is made that
this material meets the definition of a solid waste. Apollo has always conservatively managed all
laboratory waste from aerosol spray tests as a hazardous waste, after determination has been
made this material in the containers is made that it is a solid waste. It is not appropriate to
require that these containers be identified as hazardous waste containers or required to be closed
when the solid waste determination is not applicable at that point of the process.

Apollo utilizes efforts to reduce the amount of hazardous waste generated in the production
process and also to implement good housekeeping measures to capture small spills associated
with the can filling process. The nature of these filling machines, and for any filling machine, is
that there will be occasional spills due to a variety of reasons. As visually observed by EPA
representatives, Apollo has installed pans used to capture such drips and spills in the filling
process and these pans direct spilled product into 5-gallon open top plastic buckets. The product
that is captured in these buckets is evaluated to determine if it can be immediately returned to the
associated product supply tank for the filler, returned to the beginning of the filling process to the
primary product batch tank, held for a future production run. Upon evaluation of the product
captured in these buckets, a determination may be made that this material cannot be recovered
and at this point the product is determined to be a solid waste and is transferred to a SAA to be
conservatively managed as a hazardous waste (note-in many cases this material is water based
and could potentially be non-hazardous if a TCAP, I, C, R characterization was to be performed).
It is not appropriate to require that these 5-gallon containers be identified as hazardous waste
containers or required to be closed when the solid waste determination is not applicable at that
point of the process. Upon determination that the recovered material cannot be used as product it
is immediately transferred to a designated hazardous waste container.
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In order to further minimize the potential loss of spilled product, Apolio has installed stainless
steel secondary containment floor pans undemeath the fillers to further collect over spray or
spills of product and additionally proved secondary containment for the 5-gallon product
recovery buckets. Apollo also follows the same procedure as described above and would recover
any appreciable liquid product within these pans prior to making the determination that this
material be discarded. In most operating scenarios, only a minimal amount of product is spilled
into the secondary containment pans and this is immediately removed via rags that are disposed
of as a solid hazardous waste. Since these secondary containment pans are used only to provide
spill containment and in some cases allow the spilled product to be recovered for re-use, it is not
appropriate to define these floor spill pans as hazardous waste containers.

During the CEI, a mop bucket was observed and subsequently classified as a hazardous waste
container. This mop bucket is used to clean the floor surfaces with wash solution typically
consisting of water and methanol, or water and soap mixture. In order to reduce waste, a mop
wash water solution is prepared typically at the beginning of the work day/production shift and
utilized throughout the day to clean the floor and remove small spills from the process. When
the wash water and mop solution is ready to be discarded at the end of the day or production
period, and thus the determination is made that this material is a waste, the wash water is
pumped directly to the hazardous waste storage tank. In cases where a larger spill may occur, a
separate mop would be utilized and this mop head would be directly disposed as a solid
hazardous waste. Since the wash water that is contained in the mop bucket is not a waste while it
is still in use, it is not appropriate to define a mop bucket as a hazardous waste container.

CA/FO Paragraphs 48 and 50 (Total Organic Carbon and Vapor Pressure Determination)

As explained in Apollo’s CEI response dated March 23, 2011, organic waste vapor pressure and
TOC determinations had been completed in the past through periodic analysis and waste profiles
that were prepared by waste handlers and through generator knowledge. Apollo had assumed
that based on this information, the characteristics of the liquid hazardous waste were such that
the waste TOC were below 10%. Subsequent to the NOV, additional waste evaluations have
been made including 2 total volatile analysis and one TCLP analysis to complete a waste
characterization based on analytical data rather than generator knowledge and upon data that was
previously collected several years in the past. Based on this analysis, an updated waste
characterization has been prepared and is provided as Attachment 1. The results of this analysis
indicate that the liquid hazardous waste should be characterized as having a TOC content
exceeding 10%.

Subsequent to completion of this waste determination, Apollo hired a third party contractor,
Resolve Engineering, to complete a tank integrity assessment and vapor leak detection
monitoring for the hazardous waste system. The results of these tests are provided as
Attachment 2. The results of the leak detection have shown that there are no system leaks and in
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most cases all vapor concentration readings are zero or less than 500 ppm. These results indicate
that the system can continue to be assessed on an annual basis.

In addition to the completion of the tank integrity assessment and leak detection testing, an
updated carbon treatment system evaluation was completed. Upon testing of the previous carbon
system, it was found that the carbon was experiencing breakthrough of organic vapors, with inlet
concentrations reading in the 8,000 ppm range and outlet concentrations reading 300ppm using a
portable organic vapor analyzer. Based on this discovery, the organic vapor treatment system
(Carbon adsorption) has been expanded to utilize a larger carbon system. This evaluation and
associated supporting information is provided as Attachment 3. It is currently estimated that the
new carbon adsorption system will provide approximately a 9-month control capacity prior to
organic vapor breakthrough. Apollo will be performing weekly monitoring of both the inlet and
outlet of the carbon system to assure that the system meets both a 95% control efficiency and
outlet concentration of less than 500ppm.

CA/FO Paragraph 52 and 54 (Failure to Conduct Hazardous Waste Tank System
Inspections)

Apollo has consistently completed inspections of the hazardous waste tank system including all
piping and containment areas to assess for any signs of leaks, spills, or structural issues
associated with the storage tank, piping, and containment systems. The inspection forms
previously utilized by Apollo did not indicate all specific areas being inspected; however, this
cannot be interpreted to assume that since these items were not specifically cited on the
inspection form that they were not done. Beginning in April 2011, the inspection form was
modified to include more details on the required elements of the routine inspections and these
inspection forms will continue to be evaluated over time to improve upon them. Copies of the
older and new inspection forms are provided as Attachment 4. Given that the recent third party
tank and integrity assessment did not indicate any leaks or structural issues in the system, and
given that Apollo has not made any additional repairs or modifications to the system (other than
painting all transfer lines red for more designation of the hazardous waste piping systems); there
1s nothing which would indicate that the inspections were not performed properly.

CA/FO Paragraph 56 (Hazardous Waste Tank Transfer Line Secondary Containment)

The area of piping associated with the line used to pump out the liquid hazardous waste from the
storage tank was observed during the CEI to be located outside of the secondary containment
area. Since the time of this observation, a secondary containment pad was constructed and a
chemical resistant coating has been applied. A copy of the coating specification sheet is
provided at Attachment 5. It is also noted that the results of the tank and system integrity
assessment indicate that there are no systems leaks or integrity issues associated with any of the
system piping.
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CA/FO Paragraph 58 (Failure to maintain training records pertaining to hazardous waste)

Apollo has always maintained documentation of the specific job title and position for all
employees within the company. This information is maintained by human resources and
indicates a specific department code associated with each employee by name. An example copy
of this information is provided as Attachment 6. Apollo also has had documentation that has
been used to describe the work duties associated with each of these identified positions within a
Production SOP documentation system. Other job function specific duties are defined under
other sections of Apollo’s SOP library related to QA/QC and other functional areas. A copy of
the Production SOP Index (older version -02 and new version -03) is provided as Attachment 7.
Apollo admits that this information was not clearly identified in the hazardous waste training
program information at the time of the CEI, but has always utilized this to assure that each
individual within a specific position was properly trained, including applicable hazardous waste
management elements. Previous documentation of training was simply indicated as Hazardous
Waste under the category of Types of Training as shown in the training record dated December
3, 2010 (prior to the CEI) and provided as Attachment 8.

Subsequent to the CEI and NOV, Apollo has developed additional hazardous waste management
program documentation and SOPs to improve its training programs. Copies of these new
programs, training materials (both English and Spanish), and SOPs are provided, along with a
revised SOP Production Index PRP-000-02, as Attachment 9.

In closing, Apollo appreciates your additional consideration and hopes this additional
information will provide a better understanding of Apollo’s operations. Please feel free to
contact me at (770) 433-0210, extension 1242, should you have any questions or concerns.

Sincerely,

Christopher Hurst
Vice President, EHS
Apollo Industries, Inc.

Attachments (9)
copy:  Maria Theo-Callas, Apollo

Barbara Gallo, Krevolin & Horst LLC
Naeha Dixit, US EPA Region 4
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ATTACHMENT 1



Apollo Industries Smyrna Bulk Liquid Hazardous Waste Characterization and

Waste Analysis Plan

Apollo Industries operates a bulk hazardous waste liquid management system for management
of all site generated liquid wastes. The majority of this waste is water based in nature.
However, there are also various organic compounds present within the waste stream.

Apollo Industries has developed a process for characterizing this hazardous waste stream in
accordance with the provisions of 265.1063(d)(3), by reviewing the processes in which the
waste was produced and by obtaining periodic representative samples (minimum of once per
calendar quarter) of this waste and analyzing this waste stream for total volatile organic
compounds (method 8260) and performing annual TCLP (Volatile fractions) analysis along with
Ignitability, Corrosivity, and Reactivity in accordance with standard EPA methods.
Representative waste samples will be collected directly from the hazardous waste tank. All
analysis will be completed by a Georgia laboratory that is properly accredited with NELAC.

The purpose of this analysis is to verify waste characteristics, and to determine the total organic
content, total vapor pressure, and hazardous properties associated with this waste stream.
Attached with this cover sheet are copies of all waste analysis and data table summaries of
each analysis which documents the characteristics of this waste stream.

Based on the current set of analytical data the following characteristics have been determined
for the Smyrna liquid hazardous waste stream.

Total Organic Content: >10%
Maximum Organic Vapor Pressure: 0.5 psi (3.15 kPa) é\/ \
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Analytical Environmental Services, Inc. Date: /9-Aug-10

CLIENT: Krevolin & Horst, LLC Client Sample ID: TRIP BLANK
Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Analyses Result R(agf:ng Qual Units BatchID %;z:g;,n Date Analyzed
CHLORINATED PESTICIDES, TCL $W8081B (SW3580) Analyst. KDD
4,4°-DDD BRL 2.0 mg/Kg 133786 20 8/19/2010 2:01 PM
4,4°-DDE BRL 20 mg/Kg 133786 20 8/19/2010 2:01 PM
4,4"-DDT BRL 20 mg/Kg 133786 20 8/19/2010 2:01 PM
Aldrin BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
alpha-BHC BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
alpha-Chlordane BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
beta-BHC BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
Chlordane BRL 98 mg/Kg 133786 20 8/19/2010 2:01 PM
delta-BHC BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
Dieldrin BRL 2.0 mg/Kg 133786 20 8/19/2010 2:01 PM
Endosulfan | BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
Endosulfan It BRL 2.0 mg/Kg 133786 20 8/18/2010 2:01 PM
Endosulfan sulfate BRL 2.0 mg/Kg 133786 20 8/19/2010 2:01 PM
Endrin BRL 2.0 mg/Kg 133786 20 8/19/2010 2:01 PM
Endrin aldehyde BRL 2.0 mg/Kg 133786 20 8/19/2010 2:01 PM
Endrin ketone BRL 20 mg/Kg 133786 20 8/19/2010 2:01 PM
gamma-BHC BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
gamma-Chlordane BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
Heptachlor BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
Heptachlor epoxide BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
Methoxychlor BRL 9.8 mg/Kg 133786 20 8/19/2010 2:01 PM
Toxaphene BRL 98 mg/Kg 133786 20 8/19/2010 2:01 PM
Surr: Decachlorobiphenyl 83.8  30-150 %REC 133786 20 8/19/2010 2:01 PM
Surr: Tetrachloro-m-xylene 58.0 30-150 %REC 133786 20 8/19/2010 2:01 PM
POLYCHLORINATED BIPHENYLS SW8082A (SW3580) Analyst: KDD
Aroclor 1016 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Aroclor 1221 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Aroclor 1232 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Aroclor 1242 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Aroclor 1248 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Aroclor 1254 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Aroclor 1260 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Surr: Decachlorobipheny! 165 45.4-192 %REC 133785 10 8/19/2010 12:48 PM
Surr: Tetrachloro-m-xylene 93.2 40.3-187 %REC 133785 10 8/19/2010 12:48 PM
CHLORINATED HERBICIDES SW8151A (SW3580) Analyst: AK
245T BRL 2000 ug/Kg 133784 1 8/18/2010 7:52 PM
2,4,5-TP (Silvex) BRL 2000 ug/Kg 133784 1 8/18/2010 7:52 PM
2,4-D BRL 2000 ug/Kg 133784 1 8/18/2010 7:52 PM
Dinoseb BRL 4900 ug/Ky 133784 1 8/18/2010 7:52 PM
Qualifiers: * Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value
> Greater than Result value Page 10f 18



Analytical Environmental Services, Inc. Date: /9-Aug-10

CLIENT: Krevolin & Horst, LLC Client Sample ID: TRIP BLANK

Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Analyses Result R‘iﬂg:ittmg Qual Units BatchID l%‘;‘;g::,n Date Analyzed
CHLORINATED HERBICIDES SW8151A (SW3580) Analyst. AK
Surr: DCAA 86.8  20-127 %REC 133784 1 8/18/2010 7:52 PM
APPENDIX IX METALS SWé6010C (SW3050B) Analyst: TAA
Antimony BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Arsenic BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Barium BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Beryllium BRL 0.497 mg/Kg 133760 1 8/18/2010 3:11 PM
Cadmium BRL 0.497 mg/Kg 133760 1 8/18/2010 3:11 PM
Chromium BRL 0.497 mg/Kg 133760 1 8/18/2010 3:11 PM
Cobalt BRL 0.497 mg/Kg 133760 1 8/18/2010 3:11 PM
Copper 0.694 0.497 mg/Kg 133760 1 8/18/2010 3:11 PM
Lead BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Nickel BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Selenium BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Silver BRL 0.497 mg/Kg 133760 1 8/18/2010 3:11 PM
Thallium BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Tin BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Vanadium BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
TOTAL MERCURY - WASTE SW7471B (SW7471) Analyst: MP
Mercury BRL 0.100 mg/Kg 133666 1 8/17/2010 2:48 PM
APPENDIX IX-SEMIVOLATILE ORGANICS Sw8270D (SW3550C) Analyst: YH
1,2,4,5-Tetrachlorobenzene BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
1,2,4-Trichlorobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
1,2-Dichlorobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
1,3-Dichlorobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
1,3-Dinitrobenzene BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
1,4-Dichlorobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
1,4-Napthoquinone BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
1-Naphthylamine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
2,3,4,6-Tetrachlorophenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2,4,5-Trichlorophenol BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
2,4,8-Trichlorophenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2,4-Dichlorophenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2,4-Dimethylphenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2,4-Dinitrophenol BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
2,4-Dinitrotoluene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2,6-Dichlorophenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2,6-Dinitrotoluene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Acetylaminofluorene BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Qualifiers: * Value exceeds Maximum Contaminant Level E Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value
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Analytical Environmental Services, Inc. Date: 19-Aug-10

CLIENT: Krevolin & Horst, LLC Client Sample ID: TRIP BLANK

Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Analyses Result R?ﬂgitt' ng Qual Units BatchID %l;lcl::;;n Date Analyzed
APPENDIX IX-SEMIVOLATILE ORGANICS SW8270D (SW3550C) Analyst: YH
2-Chloronaphthalene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Chlorophenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Methylnaphthalene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Methylphenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Naphthylamine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Nitroaniline BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Nitrophenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Picoline BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
3,3"-Dichlorobenzidine BRL 660 ug/Kg 133832 1 8/18/2010 6:56 PM
3,3"-Dimethylbenzidine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
3,4-Methylphenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
3-Methylcholanthrene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
3-Nitroaniline BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
4,6-Dinitro-2-methylphenol BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Aminobiphenyl BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Bromophenyl pheny! ether BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Chloro-3-methylphenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Chloroaniline BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Chlorophenyl phenyl ether BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Nitroaniline BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Nitrophenol BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Nitroquinoline,1-oxide BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
5-Nitro-o-toluidine BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
7,12-Dimethylbenz(a)anthracene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
a,a-Dimethylphenethylamine BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
Acenaphthene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Acenaphthylene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Acetophenone BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Aniline BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Anthracene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Aramite BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Benz(a)anthracene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Benzo(a)pyrene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Benzo(b)fluoranthene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Benzo(g,h,i)perylene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Benzo(k)fluoranthene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Benzyl alcohol BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Bis(2-chloroethoxy)methane BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Bis(2-chloroethyl)ether BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Bis(2-chloroisopropyl)ether BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Qualifiers: * Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value
> QGreater than Result value Page 3 of 18



Analytical Environmental Services, Inc. Date: /9-Aug-10

CLIENT: Krevolin & Horst, LL.C Client Sample ID: TRIP BLANK

Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM

Lab ID: 1008B22-001 Matrix: WASTE

Analyses Result R‘iﬂg{:ng Qual Units BatchID %‘;‘é::ﬂ,n Date Analyzed

APPENDIX IX-SEMIVOLATILE ORGANICS SW8270D (SW3550C) Analyst: YH
Bis(2-ethythexyl)phthalate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Butyl benzyl phthalate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Chlorobenzilate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Chrysene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Diallate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Dibenz(a,h)anthracene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Dibenzofuran BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Diethyl phthalate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Dimethoate BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Dimethyl phthalate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Di-n-butyl phthalate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Di-n-octyl phthalate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Diphenylamine BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Disulfoton BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
Ethyl methanesulfonate BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Famphur BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Fluoranthene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Fluorene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Hexachlorobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Hexachlorobutadiene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Hexachlorocyclopentadiene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Hexachloroethane BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Hexachlorophene BRL 790 ug/Kg 133832 1 8/18/2010 6:56 PM
Hexachloropropene BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
Indeno(1,2,3-cd)pyrene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Isodrin BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Isophorone BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Isosafrole BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Kepone BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
Methapyrilene BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Methyl methanesulfonate BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
Methyl! parathion BRL et} ug/Kg 133832 1 8/18/2010 6:56 PM
Naphthalene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Nitrobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitrosodiethylamine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitrosodimethylamine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitroso-di-n-butylamine BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitrosodi-n-propylamine BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitrosodiphenylamine BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitrosomethylethylamine BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM

Qualifiers: * Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Corfirmed

A

B Analyte detected in the associated Method Blank Less than Result value
>

Greater than Result value Page 4 of 18



Analytical Environmental Services, Inc. Date: /9-Aug-10

CLIENT: Krevolin & Horst, LLC Client Sample 1ID: TRIP BLANK
Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Analyses Result ReLpi(I)l:‘ittmg Qual Units BatchID l%:z::)orn Date Analyzed
APPENDIX IX-SEMIVOLATILE ORGANICS SW8270D (SW3550C) Analyst: YH
N-Nitrosomorpholine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitrosopiperidine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitrosopyrrolidine BRL 400 ug/Kg 133832 1 8/18/2010 6:56 PM
0,0,0-Triethylphosphorothioate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
o-Toluidine BRL 400 ug/Kg 133832 1 8/18/2010 6:56 PM
Parathion BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
p-Dimethylaminoazobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Pentachlorobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Pentachloronitrobenzene BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Pentachlorophenol BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
Phenacetin BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Phenanthrene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Phenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Phorate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
p-Phenylenediamine BRL 5000 ug/Kg 133832 1 8/18/2010 6:56 PM
Pronamide BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM .
Pyrene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Pyridine BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Safrole BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Sym-Trinitrobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Tetraethyl dithiopyrophosphate BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Thionazin BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Surr: 2,4,6-Tribromophenol 115 441135 %REC 133832 1 8/18/2010 6:56 PM
Surr: 2-Fluorobiphenyl 848 48.1-120 %REC 133832 1 8/18/2010 6:56 PM
Surr: 2-Fluorophenol 76.8 37.6-120 %REC 133832 1 8/18/2010 6:56 PM
Surr: 4-Terphenyl-d14 89.5  46-122 %REC 133832 1 8/18/2010 6:56 PM
Surr: Nitrobenzene-d5 114 39.1-120 %REC 133832 1 8/18/2010 6:56 PM
Surr: Phenol-d5 874  44-120 %REC 133832 1 8/18/2010 6:56 PM
APPENDIX IX VOLATILE ORGANICS SW8260B (SW5030B) Analyst: AR
1,1,1,2-Tetrachloroethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,1,1-Trichioroethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,1,2-Trichloroethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,1-Dichloroethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,1-Dichloroethene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,2,3-Trichloropropane BRL 5.0 ug/t 133814 1 8/18/2010 7:32 PM
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,2-Dibromoethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,2-Dichlorobenzene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Qualifiers: * Value exceeds Maximum Contaminant Leve! E Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value
> Greater than Result value Page 5 of 18



Analytical Environmental Services, In

C.

Date: 7/9-Aug-10

CLIENT:

Krevolin & Horst, LLC

Client Sample ID: TRIP BLANK

Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM

Lab ID: 1008B22-001 Matrix: WASTE

Analyses Result REPOHINE o0 Units  BatchiD Dilution 1y, te Analyzed

APPENDIX IX VOLATILE ORGANICS SW8260B (SW5030B) Analyst: AR
1,2-Dichloroethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,2-Dichloropropane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,3-Dichlorobenzene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,4-Dichlorobenzene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,4-Dioxane BRL 150 ug/L 133814 1 8/18/2010 7:32 PM
2-Butanone BRL 50 ug/L 133814 1 8/18/2010 7:32 PM
2-Hexanone BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
4-Methyl-2-pentanone BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Acetone BRL 50 ug/L 133814 1 8/18/2010 7:32 PM
Acetonitrile BRL 100 ug/L 133814 1 8/18/2010 7:32 PM
Acrolein BRL 20 ug/L 133814 1 8/18/2010 7:32 PM
Acrylonitrile BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Allyl Chloride BRL 10 ug/L. 133814 1 8/18/2010 7:32 PM
Benzene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Bromodichloromethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Bromoform BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Bromomethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Carbon disulfide BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Carbon tetrachloride BRL 5.0 ug/L. 133814 1 8/18/2010 7:32 PM
Chlorobenzene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Chloroethane BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Chloroform BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Chloromethane BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Chioroprene BRL 20 ug/L. 133814 1 8/18/2010 7:32 PM
cis-1,3-Dichloropropene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Dibromochloromethane BRL 5.0 ug/l. 133814 1 8/18/2010 7:32 PM
Dibromomethane BRL 50 ug/L 133814 1 8/18/2010 7:32 PM
Dichiorodifluoromethane BRL 5.0 ug/l. 133814 1 8/18/2010 7:32 PM
Ethyl Methacrylate BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Ethylbenzene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
lodomethane BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Isobutyl Alcohol BRL 200 ug/L. 133814 1 8/18/2010 7:32 PM
Methy! Methacrylate BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Methylacrylonitrite BRL 200 ug/L 133814 1 8/18/2010 7:32 PM
Methylene chioride BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Naphthalene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Pentachloroethane BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Propionitrile BRL 100 ug/L 133814 1 8/18/2010 7:32 PM
Styrene BRL 5.0 ug/L. 133814 1 8/18/2010 7:32 PM
Tetrachloroethene BRL 50 ug/L 133814 1 8/18/2010 7:32 PM

Qualifiers: * Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)

BRL Below Reporting Limit

H  Holding times for preparation or analysis exceeded

N Analyte not NELAC certified

B Analyte detected in the associated Method Blank

> Greater than Result value

S

Narr
NC
<

Spike Recovery outside limits due to matrix

See Case Narrative
Not Confirmed
Less than Result value

Page 6 of 18



Analytical Environmental Services, Inc. Date: /9-Aug-10

CLIENT: Krevolin & Horst, LLC Client Sample ID: TRIP BLANK

Project: Apolio Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Analyses Result ReLpi(I)I:‘ittlng Qual Units BatchID l%l;lé::)orn Date Analyzed
APPENDIX IX VOLATILE ORGANICS SW8260B (SW5030B) Analyst: AR
Toluene BRL 5.0 ug/lL 133814 1 8/18/2010 7:32 PM
trans-1,2-Dichloroethene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
trans-1,3-Dichloropropene BRL 5.0 ug/L. 133814 1 8/18/2010 7:32 PM
trans-1,4-Dichloro-2-butene BRL 10 ug/L. 133814 1 8/18/2010 7:32 PM
Trichloroethene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Trichlorofluoromethane BRL 5.0 ug/t 133814 1 8/18/2010 7:32 PM
Vinyl acetate ' BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Vinyl chloride BRL 20 ug/L 133814 1 8/18/2010 7:32 PM
Xylenes, Total BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Surr: 4-Bromofluorobenzene 96.1  60.1-127 %REC 133814 1 8/18/2010 7:32 PM
Surr: Dibromofluoromethane 102  79.6-126 %REC 133814 1 8/18/2010 7:32 PM
Surr: Toluene-d8 98.2 78-116 Y%REC 133814 1 8/18/2010 7:32 PM
VOLATILE ORGANIC COMPOUNDS BY GC/MS SW8260B (SW5035) Analyst. AR
1,4-Dioxane BRL 5000000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Acetonitrile BRL 3300000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Allyl Chloride BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Chloroprene BRL 670000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Ethyl Methacrylate BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Isobutyl Alcohol BRL 6700000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Methyl Methacrylate BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Methylacrylonitrile BRL 6700000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Pentachloroethane BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Propionitrile BRL 3300000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Dichlorodifiuoromethane BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Chloromethane BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Vinyl chioride BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Bromomethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Chloroethane BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Trichlorofluoromethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Acrolein BRL 670000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,1-Dichloroethene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Acetone BRL. 3300000 ug/Kg 133658 5000 8/18/2010 10:12 PM
lodomethane BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Carbon disulfide BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Vinyl acetate BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Methylene chloride BRL 1700000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Acrylonitrile 370000 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
trans-1,2-Dichloroethene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,1-Dichloroethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Qualifiers: * Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)
BRI Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value
> Qreater than Result value Page 7 of 18



Analytical Environmental Services, Inc. Date: 19-Aug-10

CLIENT: Krevolin & Horst, LLC o T

Client Sample ID: TRIP BLANK
Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Analyses Result R‘iﬂ::ittmg Qual Units BatchID l%l;tz’orn Date Analyzed
VOLATILE ORGANIC COMPOUNDS BY GC/MS SW8260B (SW5035) Analyst: AR
2-Butanone BRL 1700000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Chloroform BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,1,1-Trichloroethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Carbon tetrachloride BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Benzene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1.2-Dichloroethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Trichloroethene 19000000 1700000 ug/Kg 133658 50000 8/19/2010 2:04 PM
1,2-Dichloropropane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Dibromomethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Bromodichioromethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
cis-1,3-Dichloropropene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
4-Methyl-2-pentanone BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Toluene . 23000000 1700000 ug/Kg 133658 50000 8/19/2010 2:04 PM
trans-1,3-Dichloropropene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,1,2-Trichloroethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
2-Hexanone BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Tetrachioroethene 26000000 1700000 ug/Kg 133658 50000 8/19/2010 2:04 PM
Dibromochloromethane BRL 170000 ug/Kg 133658 5000  8/18/2010 10:12 PM
1,2-Dibromoethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Chlorobenzene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,1,1,2-Tetrachloroethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Ethylbenzene 3900000 1700000 ug/Kg 133658 50000 8/19/2010 2:04 PM
Styrene BRL 170000 ug/Kg 133658 5000 8/18/201010:12 PM
Bromoform BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1.1,2,2-Tetrachloroethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,2,3-Trichloropropane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
trans-1,4-Dichloro-2-butene BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,3-Dichlorobenzene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,4-Dichlorobenzene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,2-Dichlorobenzene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,2-Dibromo-3-chloropropane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Naphthalene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Xylenes, Total 13000000 1700000 ug/Kg 133658 50000 8/19/2010 2:04 PM
Surr: 4-Bromofluorobenzene 97.0 58.2-140 %REC 133658 50000 8/19/2010 2:04 PM
Surr: 4-Bromofiuorobenzene 102 58.2-140 %REC 133658 5000 8/18/2010 10:12 PM
Surr: Dibromofluoromethane 103 71.1-132 %REC 133658 50000 8/19/2010 2:04 PM
Surr: Dibromofluoromethane 98.8 71.1-132 %REC 133658 5000 8/18/201010:12 PM
Surr: Toluene-d8 99.2 77.6-119 %REC 133658 50000 8/19/2010 2:04 PM
Surr: Toluene-d8 991  77.6-119 %REC 133658 5000 8/18/2010 10:12 PM
Qualifiers: * Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)
BRI Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value
Page 8 of 18

> Greater than Result value



Analytical Environmental Services, Inc. Date: /9-Aug-10

CLIENT: Krevolin & Horst, LLC Client Sample ID: TRIP BLANK
Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Reportin . Dilution
Analyses Result I?imit g Qual Units BatchID Factor Date Analyzed
CYANIDE, TOTAL SWwWS014 (SW9010) Analyst: CG
Cyanide, Total BRL 0.990 mg/Kg 133868 1 8/18/2010 2:35 PM
SULFIDE BY SW9030/9034 (SW9030) Analyst: AZS
Sulfide 1620 40.0 mg/Kg 133908 1 8/19/2010 12:25 PM
Qualifiers: * Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value p 90f18
> QGreater than Result value ageso



Analytical Environmental Services, Inc. Date: /9-Aug-10

CLIENT: Krevolin & Horst, LLC Client Sample ID: Al-08-10-WS-1

Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Analyses Result REPOTNE oy Units  BatehID DHIution pate Analyzed
CHLORINATED PESTICIDES, TCL SW38081B (SW3580) Analyst: KDD
4,4°-DDD BRL 2.0 mg/Kg 133786 20 8/19/2010 2:01 PM
4,4"-DDE BRL 20 mg/Kg 133786 20 8/19/2010 2:01 PM
4,4°-DDT BRL 2.0 mg/Kg 133786 20 8/19/2010 2:01 PM
Aldrin BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
alpha-BHC BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
alpha-Chlordane BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
beta-BHC BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
Chiordane BRL 98 mg/Kg 133786 20 8/18/2010 2:01 PM
delta-BHC BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
Dieldrin BRL 2.0 mg/Kg 133786 20 8/19/2010 2:01 PM
Endosulfan | BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
Endosulfan il BRL 2.0 mg/Kg 133786 20 8/19/2010 2:01 PM
Endosulfan sulfate BRL 20 mg/Kg 133786 20 8/19/2010 2:01 PM
Endrin BRL 20 mg/Kg 133786 20 8/19/2010 2:01 PM
Endrin aldehyde BRL 20 mg/Kg 133786 20 8/19/2010 2:01 PM
Endrin ketone BRL 20 mg/Kg 133786 20 8/19/2010 2:01 PM
gamma-BHC BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
gamma-Chlordane BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
Heptachlor BRL 0.98 mg/Kg 133786 20 8/19/2010 2:01 PM
Heptachlor epoxide BRL 0.98 mg/Kg 133786 20 8/19/2010 2:.01 PM
Methoxychlor BRL 9.8 mg/Kg 133786 20 8/19/2010 2:01 PM
Toxaphene BRL 98 mg/Kg 133786 20 8/19/2010 2:01 PM
Surr: Decachlorobiphenyl 83.8 30-150 %REC 133786 20 8/19/2010 2:01 PM
Surr: Tetrachloro-m-xylene 58.0 30-150 %REC 133786 20 8/19/2010 2:01 PM
POLYCHLORINATED BIPHENYLS SW38082A (SW3580) Analyst: KDD
Aroclor 1016 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Aroclor 1221 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Aroclor 1232 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Aroclor 1242 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Aroclor 1248 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Aroclor 1254 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Aroclor 1260 BRL 9.8 mg/Kg 133785 10 8/19/2010 12:48 PM
Surr: Decachlorobipheny! 165 45.4-192 %REC 133785 10 8/19/2010 12:48 PM
Surr: Tetrachloro-m-xylene 93.2 40.3-187 %REC 133785 10 8/19/2010 12:48 PM
CHLORINATED HERBICIDES SW8151A (SW3580) Analyst. AK
24571 BRL 2000 ug/Kg 133784 1 8/18/2010 7:52 PM
2,4,5-TP (Silvex) BRL 2000 ug/Kg 133784 1 8/18/2010 7:52 PM
2,4-D BRL 2000 ug/Kg 133784 1 8/18/2010 7:52 PM
Dinoseb BRL 4900 ug/Kg 133784 1 8/18/2010 7:52 PM
Qualifiers: * Value exceeds Maximum Contaminant Level E Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value

Page 10 of 18

> Greater than Result value



Analytical Environmental Services, Inc. Date: /9-Aug-10

CLIENT: Krevolin & Horst, LLC Client Sample ID: AI-08-10-WS-1
Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Analyses Result Ripi(l)x:‘ittl ng Qual Units BatchID l;‘l;lé::;n Date Analyzed
CHLORINATED HERBICIDES SW8151A (SW3580) Analyst: AK
Surr: DCAA 86.8 20127 %REC 133784 1 8/18/2010 7:52 PM
APPENDIX IX METALS $SWw6010C (SW3050B) Analyst: TAA
Antimony BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Arsenic BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Barium BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Beryllium BRL 0.497 mg/Kg 133760 1 8/18/2010 3:11 PM
Cadmium BRL 0.497 mg/Kg 133760 1 8/18/2010 3:11 PM
Chromium BRL 0497 mg/Kg 133760 1 8/18/2010 3:11 PM
Cobalt BRL 0.497 mg/Kg 133760 1 8/18/2010 3:11 PM
Copper 0.694 0.497 mg/Kg 133760 1 8/18/2010 3:11 PM
Lead BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Nickel BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Selenium BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Siiver BRL 0.497 mg/Kg 133760 1 8/18/2010 3:11 PM
Thallium BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Tin BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
Vanadium BRL 0.993 mg/Kg 133760 1 8/18/2010 3:11 PM
TOTAL MERCURY - WASTE SW7471B - (SW7471) Analyst. MP
Mercury BRL 0.100 mg/Kg 133666 1 8/17/2010 2:48 PM
APPENDIX IX-SEMIVOLATILE ORGANICS SW8270D {(SW3550C) Analyst: YH
1,2,4,5-Tetrachlorobenzene BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
1,2,4-Trichlorobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
1.2-Dichlorobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
1,3-Dichlorobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
1,3-Dinitrobenzene BRL 200 1g/Kg 133832 1 8/18/2010 6:56 PM
1.4-Dichlorobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
1,4-Napthoquinone BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
1-Naphthylamine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
2,3,4,6-Tetrachlorophenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2,4,5-Trichlorophenol BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
2,4 ,6-Trichlorophenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2,4-Dichlorophenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2,4-Dimethylphenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2,4-Dinitrophenol BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
2,4-Dinitrotoluene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2,6-Dichlorophenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2,6-Dinitrotoluene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Acetylaminofluorene BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Qualifiers: * Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value
> Greater than Result value Page 1T of 18



Analytical Environmental Services, Inc. Date: /9-Aug-10

CLIENT: Krevolin & Horst, LLC Client Sample ID: AI-08-10-WS-1

Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Analyses Result REPOMUNE 600 ynits  BatehID Dilution 1y te Analyzed
APPENDIX IX-SEMIVOLATILE ORGANICS SW8270D (SW3550C) Analyst: YH
2-Chloronaphthalene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Chlorophenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Methyinaphthalene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Methylphenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Naphthylamine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Nitroaniline BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Nitrophenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
2-Picoline BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
3,3"-Dichlorobenzidine BRL 660 ug/Kg 133832 1 8/18/2010 6:56 PM
3,3"-Dimethylbenzidine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
3,4-Methyliphenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
3-Methylcholanthrene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
3-Nitroaniline BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
4,6-Dinitro-2-methylphenol BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Aminobiphenyl BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Bromophenyl phenyl ether BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Chloro-3-methylphenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Chloroaniline BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Chiorophenyl phenyl ether BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Nitroaniline BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Nitrophenol BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
4-Nitroquinoline,1-oxide BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
§-Nitro-o-toluidine BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
7.12-Dimethyibenz(a)anthracene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
a,a-Dimethylphenethylamine BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
Acenaphthene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Acenaphthylene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Acetophenone BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Aniline BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Anthracene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Aramite BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Benz(a)anthracene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Benzo(a)pyrene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Benzo(b)fluoranthene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Benzo(g,h,i)perylene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Benzo(k)fluoranthene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Benzyl alcohol BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Bis(2-chloroethoxy)methane BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Bis(2-chloroethyl)ether BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Bis(2-chloroisopropyl)ether BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Qualifiers; * Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value
> Qreater than Result value Page 12 of 18



Analytical Environmental Services, Inc. Date: /9-Aug-10

CLIENT: Krevolin & Horst, LLC Client Sample ID: AI-08-10-WS-1

Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Analyses Result R?i?;ittmg Qual Units BatchID ]%";:::;:_n Date Analyzed
APPENDIX IX-SEMIVOLATILE ORGANICS SW8270D (SW3550C) Analyst: YH
Bis(2-ethylhexyl)phthalate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Butyl benzyl phthalate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Chiorobenzilate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Chrysene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Diallate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Dibenz(a,h)anthracene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Dibenzofuran BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Diethyl phthalate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Dimethoate BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Dimethyl phthalate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Di-n-butyl phthalate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Di-n-octyl phthalate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Diphenylamine BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Disulfoton BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
Ethyl methanesulfonate BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Famphur BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Fluoranthene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Fluorene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Hexachlorobenzene BRL 9.9 ug/Kg 133832 1 8/18/2010 6:56 PM
Hexachlorobutadiene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Hexachlorocyclopentadiene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Hexachloroethane BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Hexachlorophene BRL 790 ug/Kg 133832 1 8/18/2010 6:56 PM
Hexachioropropene BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
Indeno(1,2,3-cd)pyrene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Isodrin BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Isophorone BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Isosafrole BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Kepone BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
Methapyrilene BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Methyl methanesuifonate . BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
Methyl parathion BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Naphthalene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Nitrobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitrosodiethylamine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitrosodimethylamine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitroso-di-n-butylamine BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM -
N-Nitrosodi-n-propylamine . BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitrosodiphenylamine BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitrosomethylethylamine BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Qualifiers: * Value exceeds Maximum Contaminani Level E  Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value

Page 13 of 18

> Greater than Result value



Analytical Environmental Services, Inc. Date: /9-Aug-10

CLIENT:

Krevolin & Horst, LLC Client Sample ID: AI-08-10-WS-1
Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Analyses Result Reporting Qual Units BatchID Dilution Date Analyzed
Limit Factor o
APPENDIX IX-SEMIVOLATILE ORGANICS SW8§270D {(SW3550C) Analyst: YH
N-Nitrosomorpholine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitrosopiperidine BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
N-Nitrosopyrrolidine BRL 400 ug/Kg 133832 1 8/18/2010 6:56 PM
0,0,0-Triethylphosphorothioate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
o-Toluidine BRL 400 ug/Kg 133832 1 8/18/2010 6:56 PM
Parathion BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
p-Dimethylaminoazobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Pentachlorobenzene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Pentachloronitrobenzene BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Pentachlorophenol BRL 500 ug/Kg 133832 1 8/18/2010 6:56 PM
Phenacetin BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Phenanthrene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Phenol BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Phorate BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
p-Phenylenediamine BRL 5000 ug/Kg 133832 1 8/18/2010 6:56 PM
Pronamide BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Pyrene BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Pyridine BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Safrole BRL 99 ug/Kg 133832 1 8/18/2010 6:56 PM
Sym-Trinitrobenzene BRL Q99 ug/Kg 133832 1 8/18/2010 6:56 PM
Tetraethyl dithiopyrophosphate BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Thionazin BRL 200 ug/Kg 133832 1 8/18/2010 6:56 PM
Surr: 2,4,6-Tribromophenol 115 44.1-135 %REC 133832 1 8/18/2010 6:56 PM
Surr: 2-Fluorobiphenyl 848 48.1-120 %REC 133832 1 8/18/2010 6:56 PM
Surr: 2-Fluorophenol 76.8 37.6-120 %REC 133832 1 8/18/2010 6:56 PM
Surr: 4-Terphenyl-d14 89.5  46-122 %REC 133832 1 8/18/2010 6:56 PM
Surr: Nitrobenzene-d5 114 39.1-120 %REC 133832 1 8/18/2010 6:56 PM
Surr: Phenol-d5 874 44120 %REC 133832 1 8/18/2010 6:56 PM
APPENDIX IX VOLATILE ORGANICS SW8260B (SW5030B) Analyst: AR
1,1,1,2-Tetrachloroethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,1,1-Trichloroethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1.1,2,2-Tetrachloroethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,1,2-Trichloroethane BRL 5.0 ug/l. 133814 1 8/18/2010 7:32 PM
1,1-Dichloroethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,1-Dichloroethene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,2,3-Trichloropropane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,2-Dibromo-3-chloropropane BRL 50 ug/L 133814 1 8/18/2010 7:32 PM
1,2-Dibromoethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,2-Dichiorobenzene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value

Page 14 of 18

> QGreater than Result value



Date: 79-Aug-10

Analytical Environmental Services, Inc.

CLIENT:

Krevolin & Horst, LLC

Client Sample ID: AI-08-10-WS-1

Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM

Lab ID: 1008B22-001 Matrix: WASTE

Analyses Result RE‘:{: ng Qual Units BatchID I;!;‘é::)(;,n Date Analyzed

APPENDIX IX VOLATILE ORGANICS SW82608B (SW5030B) Analyst: AR
1,2-Dichloroethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,2-Dichloropropane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1,3-Dichlorobenzene BRL 5.0 ug/l. 133814 1 8/18/2010 7:32 PM
1,4-Dichlorobenzene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
1.,4-Dioxane BRL 150 ug/L 133814 1 8/18/2010 7:32 PM
2-Butanone BRL 50 ug/L 133814 1 8/18/2010 7:32 PM
2-Hexanone BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
4-Methyl-2-pentanone BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Acetone BRL 50 ug/L 133814 1 8/18/2010 7:32 PM
Acetonitrile BRL 100 ug/L 133814 1 8/18/2010 7:32 PM
Acrolein BRL 20 ug/L 133814 1 8/18/2010 7:32 PM
Acrylonitrile BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Aliyl Chioride BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Benzene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Bromodichloromethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Bromoform BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Bromomethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Carbon disulfide BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Carbon tetrachloride BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Chlorobenzene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Chioroethane BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Chloroform BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Chloromethane BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Chloroprene BRL 20 ug/L 133814 1 8/18/2010 7:32 PM
cis-1,3-Dichloropropene BRL 5.0 ug/l. 133814 1 8/18/2010 7:32 PM
Dibromochloromethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Dibromomethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Dichlorodifluoromethane BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Ethyl Methacrylate BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Ethylbenzene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
lodomethane BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Isobutyl Alcohol BRL 200 ug/L 133814 1 8/18/2010 7:32 PM
Methyl Methacrylate BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Methylacrylonitrile BRL 200 ug/L 133814 1 8/18/2010 7:32 PM
Methylene chloride BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Naphthalene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Pentachloroethane BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Propionitrile BRL 100 ug/L 133814 1 8/18/2010 7:32 PM
Styrene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Tetrachloroethene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM

Qualifiers: * Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)

BRL Below Reporting Limit

H  Holding times for preparation or analysis exceeded

N Analyte not NELAC certified

B Analyte detected in the associated Method Blank
>

Greater than Result value

S Spike Recovery outside limits due to matrix

Narr  See Case Narrative
NC  Not Confirmed
< Less than Result value
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Analytical Environmental Services, Inc. Date: /9-Aug-10

CLIENT: Krevolin & Horst, LLC Client Sample ID: AI-08-10-WS-1

Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Analyses Result R%’i‘r)r:‘ittmg Qual Units . BatchID l;.';‘é:::;_n Date Analyzed
APPENDIX IX VOLATILE ORGANICS SW8260B (SW5030B) Analyst: AR
Toluene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
trans-1,2-Dichloroethene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
trans-1,3-Dichloropropene BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
trans-1,4-Dichloro-2-butene BRL 10 ug/L 133814 1 8/18/2010 7:32 PM
Trichloroethene BRL 5.0 ug/L. 133814 1 8/18/2010 7:32 PM
Trichlorofluoromethane BRL 50 ug/L 133814 1 8/18/2010 7:32 PM
Vinyl acetate BRL 10 ug/L. 133814 1 8/18/2010 7:32 PM
Vinyl chloride BRL 20 ug/L 133814 1 8/18/2010 7:32 PM
Xylenes, Total BRL 5.0 ug/L 133814 1 8/18/2010 7:32 PM
Surr: 4-Bromofluorobenzene 96.1 60.1-127 %REC 133814 1 8/18/2010 7:32 PM
Surr: Dibromofluoromethane 102 79.6-126 %REC 133814 1 8/18/2010 7:32 PM
Surr: Toluene-d8 98.2 78-116 %REC 133814 1 8/18/2010 7:32 PM
VOLATILE ORGANIC COMPOUNDS BY GC/MS SW8260B (SW5035) Analyst: AR
1,4-Dioxane BRL 5000000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Acetonitrile BRL 3300000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Allyl Chioride BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Chloroprene BRL 670000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Ethyl Methacrylate BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Isobuty! Alcohol BRL 6700000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Methyl Methacrylate BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Methylacrylonitrile BRL 6700000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Pentachloroethane BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Propionitrile BRL 3300000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Dichlorodifluoromethane BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Chloromethane BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Vinyl chloride BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Bromomethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Chloroethane BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Trichlorofluoromethane BRL 170000 ug/kg 133658 5000 8/18/2010 10:12 PM
Acrolein BRL 670000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,1-Dichloroethene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Acetone BRL 3300000 ug/Kg 133658 5000 8/18/2010 10:12 PM
lodomethane BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Carbon disulfide BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Vinyl acetate BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Methylene chioride BRL 1700000 ug/Kg 133658 5000 8/18/201010:12 PM
Acrylonitrile 370000 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
trans-1,2-Dichloroethene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,1-Dichloroethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Qualifiers: * Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value
> Greater than Result value Page 16 of 18



Analytical Environmental Services, Inc. Date: /9-Aug-10

CLIENT: Krevolin & Horst, LLC Client Sample ID: AI-08-10-WS-1

Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE '
Analyses Result R‘;ﬂ‘;{:"g Qual Units BatchID Il);.l;';::;:_n Date Analyzed
VOLATILE ORGANIC COMPOUNDS BY GC/MS SW8260B (SW5035) Analyst: AR
2-Butanone BRL 1700000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Chloroform BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1.,1,1-Trichloroethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Carbon tetrachloride BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Benzene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,2-Dichloroethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Trichloroethene 19000000 1700000 ug/Kg 133658 50000 8/19/2010 2:04 PM
1,2-Dichloropropane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Dibromomethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Bromodichloromethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
cis-1,3-Dichloropropene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
4-Methyl-2-pentanone BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Toluene 23000000 1700000 ug/Kg 133658 50000 8/19/2010 2:04 PM
trans-1,3-Dichloropropene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,1,2-Trichloroethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
2-Hexanone BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Tetrachloroethene 26000000 1700000 ug/Kg 133658 50000 8/19/2010 2:04 PM
Dibromochloromethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,2-Dibromoethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Chlorobenzene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,1,1,2-Tetrachloroethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Ethylbenzene 3900000 1700000 ug/Kg 133658 50000 8/198/2010 2:04 PM
Styrene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Bromoform BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,1,2,2-Tetrachloroethane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,2,3-Trichloropropane BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
trans-1,4-Dichloro-2-butene BRL 330000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,3-Dichlorobenzene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,4-Dichlorobenzene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,2-Dichlorobenzene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
1,2-Dibromo-3-chloropropane BRL 170000 ug/Kg 133658 5000 8/18/201010:12 PM
Naphthalene BRL 170000 ug/Kg 133658 5000 8/18/2010 10:12 PM
Xylenes, Total 13000000 1700000 ug/Kg 133658 50000 8/19/2010 2:04 PM
Surr: 4-Bromofluorobenzene 97.0 58.2-140 %REC 133658 50000 8/19/2010 2:04 PM
Surr: 4-Bromofluorobenzene 102 58.2-140 %REC 133658 5000 8/18/2010 10:12 PM
Surr: Dibromofluoromethane 103 71.14-132 %REC 133658 50000 8/19/2010 2:04 PM
Surr: Dibromofluoromethane 98.8 71.1-132 %REC 133658 5000 8/18/2010 10:12 PM
Surr: Toluene-d8 99.2 77.6-119 %REC 133658 50000 8/19/2010 2:04 PM
Surr: Toluene-d8 991 77.6-119 %REC 133658 5000 8/18/2010 10:12 PM
Qualifiers: * Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value
> Greater than Result value Page 170f 18



Analytical Environmental Services, Inc. Date: 19-Aug-10
CLIENT: Krevolin & Horst, LLC Client Sample ID: AI-08-10-WS-1
Project: Apollo Industries Collection Date: 8/13/2010 12:50:00 PM
Lab ID: 1008B22-001 Matrix: WASTE
Analyses Result Reporting Qual Units BatchID Dilution Date Analyzed
Limit Factor Y
CYANIDE, TOTAL SW9014 (SW9010) Analyst: CG
Cyanide, Total BRL 0.990 mg/Kg 133868 1 8/18/2010 2:35 PM
SULFIDE BY SW9030/9034 (SW9030) Analyst: AZS
Sulfide 1620 40.0 mg/Kg 133908 1 8/19/2010 12:25 PM
Qualifiers: * Value exceeds Maximum Contaminant Level E  Estimated (Value above quantitation range)
BRL Below Reporting Limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See Case Narrative
N Analyte not NELAC certified NC  Not Confirmed
B Analyte detected in the associated Method Blank < Less than Result value
Page 18 of 18
> Greater than Result value
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ANALYTICAL ENVIRONMENTAL SERVICES, INC.

AES

May 15, 2012

Javeed Sved

Apollo Industries, Inc.

1850 S. Cobb Ind. Blvd.
Smyrna GA 30082

TEL: (770)433-0210
FAX: (770) 436-7643

RE: Wastewater/Apollo

Dear Javeed Syed: Order No: 1205679

Analytical Environmental Services, Inc. received 1 samples on 5/8/2012 12:26:00 PM
for the analyses presented in following report.

No problems were encountered during the analyses. Additionally, all results for the associated
Quality Control samples were within EPA and/or AES established limits. Any discrepancies
associated with the analyses contained herein will be noted and submitted in the form of a
project Case Narrative.

AES’ certifications are as follows:

-NELAC/Florida Certification number E87582 for analysis of Environmental Water,
soil/hazardous waste, and Drinking Water Microbiology, effective 07/01/11-06/30/12.

-AlHA Certification ID #100671 for Industrial Hygiene samples (Organics, Inorganics),
Environmental Lead (Paint, Soil, Dust Wipes, Air), and Environmental Microbiology (Fungal)
effective until 09/01/13.

These results relate only to the items tested. This report may only be reproduced in full.

If you have any questions regarding these test results, please feel free to call.

M Ao

Mirzeta Kararic
Project Manager

3785 PREMDENTIAL PARKWAY ® ATLANTA, GEORGIS 30340 « Te: (F703457-8177 « PAX: (7701457-8188
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Analytical Environmental Services, Inc Date:  15-May-12

Client: Apollo Industries, Inc.

Project: Wastewater/Apollo Case Narrative
LabID: 1205679

Sample Receiving Nonconformance:

Vials for sample were received with headspace present as signified by >1/4 inch bubble present. Proceed with analysis per
project history.

Volatile Organic Compounds Analysis by Method 8260B:

Due to sample matrix, sample 1205679-001 required dilution during preparation and/or analysis resulting in elevated reporting
limits.

Product ID:

Method 8015C chromatographic information for sample 1205679-001B indicates a pattern present that is consistent with the
client supplied product Calprint 35. The estimated concentration of CALPRINT 35 is reported as DRO.

Page 3 of 7



Analytical Environmental Services, Inc Date:  15-May-12
Client: Apollo Industries, Inc. Client Sample 1D: HAZARDOUS WASTE
Project Name: Wastewater/Apollo Collection Date: 5/8/2012 8:30:00 AM
Lab ID: 1205679-001 Matrix: Aqueous
Analyses Result Rep f)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
1,1,2,2-Tetrachloroethane BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
1,1,2-Trichloroethane BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
1,1-Dichloroethane BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
1,1-Dichloroethene BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
1,2,4-Trichlorobenzene BRIL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
1,2-Dibromo-3-chloropropane BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
1,2-Dibromoethane BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
1,2-Dichlorobenzene BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
1,2-Dichloroethane BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
1,2-Dichloropropane BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
1,3-Dichlorobenzene BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
1,4-Dichlorobenzene BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
2-Butanone BRL 250000 ug/L 161355 5000 05/12/2012 06:36 NP
2-Hexanone BRL 50000 ug/L 161355 5000 05/12/2012 06:36 NP
4-Methyl-2-pentanone BRL 50000 ug/L 161355 5000 05/12/2012 06:36 NP
Acetone 130000000 25000000 ug/L 161355 500000 05/14/2012 11:56 NP
Benzene BRL 25000 ug/L. 161355 5000 05/12/2012 06:36 NP
Bromodichloromethane BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
Bromoform BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
Bromomethane BRL 25000 ug/L. 161355 5000 05/12/2012 06:36 NP
Carbon disulfide BRL 25000 ug/l. 161355 5000 05/12/2012 06:36 NP
Carbon tetrachloride BRL 25000 ug/l. 161355 5000 05/12/2012 06:36 NP
Chlorobenzene BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
Chloroethane BRL 50000 ug/L 161355 5000 05/12/2012 06:36 NP
Chloroform BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
Chloromethane BRL 50000 ug/l. 161355 5000 05/12/2012 06:36 NP
cis-1,2-Dichloroethene BRL 25000 ug/LL 161355 5000 05/12/2012 06:36 NP
cis-1,3-Dichloropropene BRL. 25000 ug/L. 161355 5000 05/12/2012 06:36 NP
Cyclohexane BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
Dibromochloromethane BRL 25000 ug/L. 161355 5000 05/12/2012 06:36 NP
Dichlorodifluoromethane BRL 50000 ug/L. 161355 5000 05/12/2012 06:36 NP
Ethylbenzene BRL 25000 ug/L, 161355 5000 05/12/2012 06:36 NP
Freon-113 BRL 50000 ug/L 161355 5000 05/12/2012 06:36 NP
Isopropylbenzene BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
m,p-Xylene BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
Methy] acetate BRL 25000 ug/L. 161355 5000 05/12/2012 06:36 NP
Methyl tert-butyl ether BRL 25000 ug/L. 161355 5000 05/12/2012 06:36 NP
Methylcyclohexane BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
Methylene chloride 58000 25000 ug/L 161355 5000 05/12/2012 06:36 NP
o-Xylene BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
Qualifiers: * Value d level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix

e ded

Holding times for preparation or analy Narr  See case narrative

NC  Not confirmed

H
N Analyte not NELAC certified
B

Analyte detected in the associated method blank

v

Greater than Resuit value

J

Less than Resuit vatue

Estimated value detected befow Reporting Limit
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Analytical Environmental Services, Inc

Date: 15-May-12

Client:

Apollo Industries, Inc.

Project Name: Wastewater/Apollo

Client Sample ID:
Collection Date:

HAZARDOUS WASTE
5/8/2012 8:30:00 AM

Lab ID: 1205679-001 Matrix: Aqueous
Analyses Result Rep f)rt‘mg Qual Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 25000 ug/L. 161355 5000 05/12/2012 06:36 NP
Tetrachloroethene BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
Toluene BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
trans-1,2-Dichloroethene BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
trans-1,3-Dichloropropene BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
Trichloroethene 73000 25000 ug/L 161355 5000 05/12/2012 06:36 NP
Trichlorofluoromethane BRL 25000 ug/L 161355 5000 05/12/2012 06:36 NP
Viny! chloride BRL 10000 ug/L. 161355 5000 05/12/2012 06:36 NP
Surr: 4-Bromofluorobenzene 954 67.4-123 %REC 161355 5000 05/12/2012 06:36 NP
Surr; 4-Bromofluorobenzene 95.3 67.4-123 %REC 161355 500000 05/14/2012 11:56 NP
Surr; Dibromofluoromethane 110 75.5-128 %REC 161355 500000 05/14/2012 11:56 NP
Surr: Dibromofluoromethane 106 75.5-128 %REC 161355 5000 05/12/2012 06:36 NP
Surr: Toluene-d8 929 70-120 %REC 161355 500000 05/14/2012 11:56 NP
Surr: Toluene-d8 88.1 70-120 %REC 161355 5000 05/12/2012 06:36 NP
DIESEL RANGE ORGANICS SW8015C (SW3580)
TPH (Diesel Range Organics) 34000 2000 mg/Kg 161387 1 05/14/2012 21:43 SN
Surr: Dioctylphthalate 196 54.1-169 S %REC 161387 1 05/14/2012 21:43 SN
Qualifiers: * Value exceeds maximum contaminant fevel E  FEstimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value ] Estimated value detected below Reporting Limit

Page 50of 7



File :C:\msdchem\1\data\120514\812051430.D
Operator : SLN

Acquired : 14 May 2012 9:43 pm using AcgMethod DRO1.M
Instrument : HP G1530A

Sample Name: 1205679-001B

Misc Info : SAMP DRO X

Vial Number: 27

Response_ Signal: 812051430.D\FID1A.CH ""
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Analytical Environmental Services, Inc.

Sample/Cooler Receipt Checklist

£ e
-Client /4”0A10 7;6 A Work Order Number /Zﬂ% 7'?

/

Checklist completed by .M/ ‘ 5] &)ZA;J/L

4
Signature 7 ° Date

Carrier name: FedEx __ UPS__ Courier _/C]ient»_ US Mail __ Other -

Shipping containet/cooler in good condition? Yes _,_/ ’ No Not Present

Custody seals intact on shipping container/cooler? Yes _4_/ ’ No Not Present

Custody seals intact on sample bottles? Yes | 4/ No Not Present

Container/Temp Blank temperature in compliance? (4°C+2)* Yes A/ ’ No __

Cooler #1 Z, o, Cooler#2 __ Cooler#3 _ Cooler#4 ____ Coole#S ___ Cooler #6

Chain of custody present? Yes No __

Chain of custody signed when relinquished and received? Yes _//4 No __

Chain of custody agrees with sample labels? Yes _4/ No

Samples in proper container/bottle? Yes _// No

Sample containers intact? Yes / 4 No

Sufficient sample volume for indicated test? Yes / d No

All samples received within holding time? Yes __{/ No _

Was TAT markéd on the COC? Yes _!/ No

Proceed with Standard TAT as per project history? Yes No _ Not Applicable /
» Water - VOA vials have zero headspace?  No VOA vials submitted Yes No _/

Water - pH acceptable upon receipt? Yes _4/ No _ Not Applicable

, / Adjusted? _ _ Checkedby
Sample Condition: Good 7 Other(Explain) P
(For diffusivé samples or AIHA lead) Is a known blank included? Yes __ No /

See Case Narrative for resolution of the Non-Conformance.

* Samples do not have to comply with the given range for certain parameters,
p piy 8 8 P

\L\Quality Assurance\Checklists Procedures Sign-Off Templates\Checklists\Sarnple Receipt Checklists\Sample_Cooler_Receipt_Checklist
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Prepared for: |

Apollo Technologies, Inc. |

1850 South Cobb Industrial Boulevard |
Smyrna, Georgia 30082 ‘ ‘

ASSESSMENT REPORT!
WASTE TANK ST45 AND PIPING SYSTEM §

Prepared by:

Resolve Environmental Engineering, Inc.
1444 Waterford Green Drive

Marietta, Georgia 30068

July 2012 Inspections



RESCLVE
\/
Environmental Engineering

August 6, 2012

Apollo Technologies, Inc.
1850 South Cobb Industrial Boulevard
Smyrna, Georgia 30082

Attention:  Mr. Javeed Syed

Subject: Assessment Report for Waste Tank ST45 and
Piping System Leak Detection
Smyrna Facility, Georgia
Resolve Project # 272-50-1

Dear Mr. Syed:

Resolve Environmental Engineering, Inc. (Resolve) performed a Formal External Inspection of
the Waste Tank ST45 aboveground storage tank (AST) at the Apollo Technologies Inc. (Apollo)
facility located in Smyrna, Georgia in July 2012. The inspection was performed in accordance
with Steel Tank Institute (STI) standard SP0O1, Standard for Inspection of Aboveground Storage
Tanks, Fifth Edition, September, 2011. Resolve also performed an inspection of the piping
system which leads from the manufacturing facility to Waste Tank ST45. This Assessment
Report documents the procedures, findings, and recommendations of these inspections, which
satisfy the annual inspection requirements of 40 CFR 264 (Subpart BB and Subpart CC).

Resolve appreciates this opportunity to provide you with these professional services. If you have
any questions regarding the report or the project in general, please don't hesitate to give us a call
at 770-650-9990.

Sincerely,
Resolve Environmental Engineering, Inc.

WA ESS

lan Lundberg, PE
Principal Engineer



EXECUTIVE SUMMARY

In accordance with the annual inspection requirements for hazardous waste large quantity
generators (LQG) facilities of Title 40 Code of Federal Regulations (40 CFR) 264 (including
Subpart BB and Subpart CC), and the oil pollution prevention rules of 40 CFR 112.8(c)(6),
Apollo conducts periodic integrity testing of storage tanks and piping system at their facility in
Smyrna, Georgia. Resolve Environmental Engineering, Inc. (Resolve) performed an STI SP001
formal external inspection on the 7,400 gallon Waste Tank ST45 and a Method 21 leak detection
inspection on the Waste Tank ST45 piping system in July 2012.

Resolve classifies observations of the inspected tanks and associated systems as follows:
- deficiency currently posing a risk for loss of tank integrity
» deficiency with regard to an associated standard; and
« condition that could reduce tank life, increase the potential for a release, and/or impair
safety conditions.

As documented in this Assessment Report, Resolve has determined that there are no deficiencies
currently posing a risk for loss of tank integrity and that this tank is suitable for service as a
storage container in accordance with the STI inspection standard and the Oil Pollution
Prevention rules. Additionally, the secondary containment system is adequate to contain the
entire volume of the largest tank.

Resolve did observe one condition that represents a deficiency with regard to an associated
standard and could impair safety or result in citation under rules other than the Oil Pollution
Prevention rules. Specifically, UL 142 Table 8.2 requires a minimum normal vent size of two
inches. On this tank, the normal vent piping reduces from two inches to one inch, thereby
reducing the normal venting capacity below UL 142 standards. In addition, UL 142 Section 8.2
requires the normal vent to be at least as large as the largest fill or withdrawal line. The
tank fill/withdrawal line is three-inch diameter.

Resolve also observed one condition that does not need to be addressed from a fitness for service
standpoint and does not currently pose a risk for loss of tank integrity, but may be addressed at
the client’s discretion in order to optimize tank life, minimize the potential for a release, and/or
enhance safety conditions. Specifically, Resolve noted there was some minor coating failure
on the lower 6 inches of Waste Tank ST45. This coating failure was due to rainfall which
collected inside the secondary containment. It was noted that the potential for future storm water
accumulation had been eliminated with an installed cover over the secondary containment.

To address these issues, Resolve recommends:

RESCLVE .

Environmental Engineering



EXECUTIVE SUMMARY

(1) the normal vent piping be increased to match the fill/withdrawal line diameter; and
(2) the lower portion of the tank be sanded, primed, and re-coated.

In addition to the tank inspection, Resolve performed an inspection of the piping system
including all valves, threaded connectors, elbows, unions, backflow preventers, and other piping
system devices in accordance with USEPA Method 21. A Method 21 inspection utilizes an
organic vapor detector (i.e., photoionization detector (PID)) to evaluate piping system devices
for leaks. In accordance with Method 21, an instrument reading of greater than 10,000 parts per
million (ppm) is considered a leak. Resolve did not identify any leaks in the Waste Tank ST45
piping system.

In accordance with Resource Conservation and Recovery Act (RCRA) guidelines for Apollo,

Resolve recommends the next formal inspection for this tank and piping system be conducted in
July 2013.

RESCLVE

Environmental Engineering



REPORT CERTIFICATIONS

Mr. lan Lundberg, PE, a qualified Professional Engineer, hereby certifies that the inspections
documented in this report fully meet the annual inspection and integrity testing requirements of
40 CFR 264 (including Subpart BB and Subpart CC) for the 7,400 gallon vertical Waste Tank at
the Apollo facility in Smyrna, Georgia. This assessment has determined that the tank system is
adequately designed and has sufficient structural strength and compatibility with the liquids
stored to ensure that it will not collapse, rupture, or fail. This assessment has also determined
that there are not any identifiable leaks in the piping system components.

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision according to a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. 1 am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

/

Z Z‘M,,?.~

/

P.E. Signature: Seal:

P.E. Name: Ian Lundberg \
Date: August 6, 2012 \}
Registration #: 22139

State: Georgia

Resolve Environmental Engineering, Inc., hereby certifies that the Formal External Inspection of
the listed aboveground storage tank was conducted in accordance with the Steel Tank Institute
(STD) standard SPO01, Standard for Inspection of Aboveground Storage Tanks (Fifth Edition,
September 2011).

STI/API Certified Tank Inspector Signature: Sl

STU/API Certified Tank Inspector Name: Steven L. Shugart
STI Registration #: AST 212-06

RESCILVE v
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1.0 INTRODUCTION

1.1 Statement of Purpose

The Apollo Technologies Inc. (Apollo) facility in Smyrna, Georgia is subject to the Resource
Conservation and Recovery Act (RCRA) Title 40 Code of Federal Regulations (40 CFR) Part
264.191 Assessment of tank system integrity and Subpart BB Air Emission Standards for
Equipment Leaks, and Subpart CC Air Emission Standards Jor Tanks, Surface Impoundments,
and Containers. In accordance with the RCRA rules, the facility is required to conduct periodic
tank integrity testing and piping system leak detection to determine whether the systems are
adequately designed and have sufficient structural strength and compatibility with the waste to
be stored or treated, to ensure that the tank will not collapse, rupture, or fail, or that piping
system components will not leak. Waste Tank ST45, a 7,400 gallon vertical, steel, single-wall
tank storing solvent waste and the piping system are subject to these assessment requirements.

In addition, the facility is subject to the Qil Poliution Program (OPP) rules because oil products
greater than 1,320 gallons are stored in the ASTs. The national Oil Spill Prevention, Control,
and Countermeasures (SPCC) program was implemented January 10, 1974, under the authority
of the 1970 Federal Water Pollution Control Act (Act). The Act requires facilities to develop
and implement plans for preventing, controlling, and responding to oil and fuel spills. Under the
OPP rules, all facilities that at times may store oil in quantities greater than 1,320 gallons in
aboveground storage tanks (ASTs), or 42,000 gallons in underground storage tanks (USTs) that
are not regulated under Title 40 Code of Federal Regulations Part 280 (40 CFR 280), must
prepare an SPCC Plan. 40 CFR 112.8(c)(6) requires periodic integrity testing of all tanks 55
gallons and larger.

The purpose of this inspection at the Apollo facility was to meet RCRA and OPP rule and
regulation inspection requirements. The purpose of this Assessment Report (AR) is to document
the recently conducted tank and piping system inspections.

1.2 Background

Apollo has operated a regional facility located at 1850 South Cobb Industrial Boulevard in
Smyrna, Georgia for the past 38 years. At this regional facility, Apollo manufactures specialty
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aerosol products and liquid chemical products. In the past, the Apollo line of products has grown
to include over 250 products such as cleaners, disinfectants, deodorants, insecticides, kitchen
products, automotive and industrial aerosols to offer to distributors and wholesalers worldwide.
Apollo also serves as a contract packager and custom filler.

The Apollo property is situated on the south side of South Cobb Industrial Drive and consists of
three separate buildings including a manufacturing building, warehouse, and miscellaneous
structures. The manufacturing facility has two tank farms on the west side of the main building;
the tank farm with Waste Tank ST45 has four vertical steel tanks. The four ASTs are each
approximately 7,400 gallons. The tank inspection was conducted by Mr. Steven L. Shugart of
Resolve in July 2012. '

1.3 Report Contents

In addition to the Introduction Section, the remainder of this report contains the following
information:

* adescription of applicable tank inspection standards;
* inspection observations; and
* suitability for service, recommendations, and the next inspection interval.
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2.0 TANK INSPECTION STANDARDS AND PERSONNEL QUALIFICATIONS

To meet the requirements of 40 CFR 264.191, facilities must test ASTs for integrity to determine
whether the tank system is adequately designed, and has sufficient structural strength and
compatibility with the waste to be stored or treated, to ensure that it will not collapse, rupture, or
fail. Additionally, to meet the requirements of 40 CFR 112.8(c)(6), an SPCC Plan generally
states that the subject facility will test ASTs for integrity on a regular schedule, as long as the
tanks are in service, and whenever material repairs are made.

Waste Tank ST45 is a shop-built, welded, carbon steel AST. Waste solvents are stored at
ambient pressure and temperatures. Accordingly, this tank meets the acceptance criteria for
inspection under Steel Tank Institute (STI) Standard SP001, Standard Jor Inspection of
Aboveground Storage Tanks (Fifth Edition, September 2011). The types and frequencies of
integrity tests for the AST assessed in this report were selected in accordance with SPOO1.

The AST is situated within concrete containment such that through-bottom leaks will be
detectable and is considered low risk (Category 1). The STI standard requires that Category 1
tanks between 5,000 and 50,000 gallons in capacity have a monthly visual inspection and a
formal external inspection at least once every 20 years. The formal external inspection must be
conducted in accordance with STI SP00] Section 7 by an STI Certified AST Inspector.

Resolve performed a formal external inspection on Waste Tank ST45 at the Smyrna facility in
July 2012, as described in this report, thereby satisfying the formal external inspection
requirements of 40 CFR 264.191 and the SPCC Plan for this tank. The inspection was
performed by certified tank inspector Mr. Steven L. Shugart (STI Certified Tank Inspector No.
AST RI1167).  Ultrasonic thickness measurements were collected using an Olympus
Panametrics DL37Plus by Mr. Shugart, who was trained by a Panametrics representative and
certified to be competent in the operation, calibration and set-up of the unit. Inspector
certifications are inciuded in Appendix E.

In addition to the tank inspection, Resolve performed a leak detection inspection on the Waste
Tank ST45 piping system in accordance with USEPA Method 21, Determination of Volatile
Organic Compound Leaks. Leak detection readings were collected with a MiniRae 3000 volatile
organic compound (VOC) analyzer with a photoionization detector (PID) with a range from 0 to
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15.000 ppm. An instrument calibration was performed on the MiniRae 3000 prior to beginning
the pipe system readings. PID readings and system findings are presented in Section 3 of this
Assessment Report.
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3.0 TANKINSPECTION OBSERVATIONS

3.1 Waste Tank ST45 Inspection

Waste Tank ST45 is a 7,400-gallon vertical, steel, single-wall, aboveground tank. The tank is
approximately 8 feet in diameter and is 20 feet tall. It is located inside secondary containment in
one of the facility tank farms on the west side of the property. Three other vertical steel tanks are
located inside the secondary containment. The tank is setting on a concrete slab foundation and
sits on a steel tank bottom; it is surrounded by a concrete wall. Figure 1 in Appendix A shows
the dimensions of the tank. The following observations were noted regarding the tank:

* tank is shop fabricated, made of carbon steel with an 18-inch manway on the side of the
tank;

* tank manufacturer is Modern Welding Company in Augusta, Georgia; the tank was built
under UL-specifications; serial number UL A-615819;

* tank foundation is concrete and does not show any evidence of settlement;

¢ tank secondary containment consists of concrete walls; the wall height is approximately
3.9 feet in height, and the secondary containment dimensions are 15 feet by 33 feet; this
secondary containment empties into an adjacent secondary containment with the
following dimensions: 15 feet by 26.25 feet by 4.1 feet; current secondary containment
capacity available for this tank is greater than 14.000 gallons;

* a 1/8-inch ground wire system was observed to be in good condition, securely fastened
and free of corrosion;

» tank 1s single-walled carbon steel in good condition;

¢ the tank loading pipes, and other pipes associated with this tank, appear to be well
supported; tank nozzles are located on the tank shell (including the tank manway) and on
the tank roof;

* tank has a 2-in¢h'normal vent and an 8-inch emergency vent on the tank roof; however,
the normal vent piping reduces down to a I-inch pipe which goes through an 8-inch
diameter carbon column (see photographs);

* the following types of openings (penetrations) were observed in the tank shell: (1) 3-inch
fill and discharge product line; (2) 18-inch manway; and (3) I-inch level indicator
nozzles;
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¢ the following types of openings (penetrations) were observed in the tank roof: (1) 2-inch
normal vent with I-inch piping; (2) 18-inch manway; (3) 8-inch emergency vent; and (4)
additional miscellaneous nozzles;

¢ 30 non-destructive UT measurements were made on the tank shell with a Panametrics
DL37 Plus gauge (see Figure 1 for UT locations and Table 1 for UT measurements); the
average thickness range for plates A, B, and C was 0.174 and 0.175 inches, respectively,
and the minimum individual reading was 0.174 inches; the average remaining wall
thickness exceeds current UL 142 design standards for new vertical steel tanks 0.167
inches shell thickness for the remaining tank); maximum metal loss was estimated to be
3.0% based upon an assumed initial shell thickness of 0.179 inches (Gage 7 carbon steel)
for courses 1, 2, and 3; 50% metal loss is allowable before repairs are required, so no
shell repairs are required;

* 5 non-destructive UT measurements were made on the exposed portion of the tank
bottom with a Panametrics DL37 Plus gauge (see Figure 1 for UT locations and Table 1
for UT measurements); the average thickness for the bottom plate was 0.246 inches and
the minimum individual reading was 0.244 inches; the average remaining bottom
thickness exceeds current UL 142 design standards for new verticai steel tanks (0.240
inches bottom thickness for the remaining tank); maximum metal loss was estimated to
be 2.4% based upon an assumed initial bottom thickness of 0.250 inches; 50% metal loss
is allowable before repairs are required, so no shell repairs are required;

* 6 non-destructive UT measurements were made on the tank roof with a Panametrics
DL37 Plus gauge (see Figure 1 for UT locations and Table 1 for UT measurements); the
average thickness was 0.244 inches with the thinnest reading at 0.242 inches; the average
remaining roof thickness exceeds current UL 142 design standards for new vertical steel
tanks (0.123 inches roof thickness for the remaining tank); maximum metal loss was
estimated to be 3.2% based upon an assumed initial roof thickness of 0.250 inches; 50%
metal loss is allowable before repairs are required, so no roof repairs are required; and,

¢ minor coating failure was observed on the lower 6 inches of the tank shell.

Photographs are presented in Appendix C and copies of the Tank Inspection Field Data
Collection Sheets are contained in Appendix D of this report. Inspection recommendations are
contained in Section 4.2 of this report.
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3.2 Piping System Inspection

The inspected piping system is a 3-inch and 2-inch diameter network that goes from Waste Tank
ST45 to the manufacturing facility. Several other piping systems are co-located with the Waste
Tank ST45 piping system from the inside of the manufacturing facility to the tank farms on the
west side of the site. Figure 2 in Appendix A shows the layout of the piping system. The
following observations were noted regarding the piping system:

* Line 1, nearest to the tank, is a 3-inch horizontal line 7 feet long with the following
fittings: (1) 3-inch gate valve; (2) flange mounted flexible pipe; (3) Tee with reducer; (4)
union; and (5) 90° etbow; T

* Line 2 is a 2-inch horizontal and vertical line 8§ feet long with the following fittings: (1)
45° backflow preventer; (2) 90° elbow; (3) 90° elbow:; (4) reducer coupling to 1 inch pipe,
valve, and cap; and (5) pneumatic emergency shutoff actuator;

¢ Line 3 is a 3-inch vertical line 4 feet long with the following fittings: (1) 90° elbow;

* Line 4 is a 3-inch horizontal line 5 feet long with the following fittings: (1) 90° elbow:

¢ Line 5 is a 3-inch vertical line 1.5 feet long with the following fittings: (1) 90° elbow;

* Line 6 is a 3-inch horizontal line 28.5 feet long with the following fittings: (1) threaded
coupling; and (2) 3-inch Tee with 2-inch reducer insert;

* Line 7 is a 3-inch horizontal line 21 feet long, which reduces to a 2-inch line for 3.5 feet,
then vertical for 2 feet, then horizontal for 3.5 feet with the following fittings: (1) reducer
coupling; (2) 90° elbow; (3) 90° elbow: (4) union; and (5) butterfly valve with a hose
connector;

¢ Line 8 is a 3-inch/2-inch vertical line 9 feet long with the following fittings: (1) valve; (2)
union; and (3) 90° elbow;

¢ Line 9 is a 2-inch horizontal line 58 feet long with the following fittings: (1) 45°
backflow preventer; (2) threaded coupling; (3) union; and (4) 90 elbow;

e Line 10 is a 2-inch horizontal line 34 feet long with the following fittings: (1) threaded
coupling; and (2) 90° elbow;

* Line 11 is a horizontal line 22 feet long with the following fittings: (1) union; (2)
threaded coupling; and (3) 90° elbow:

e Line 12 is a vertical line 6 feet long with the following fittings: (1) 90° elbow;

e Line 13 is a horizontal line 25 feet long with the following fittings: (1) threaded coupling;
and (2) 90° elbow; and
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* Line 14 is a horizontal and vertical line inside the manufacturing building with the
following fittings: (1) four 90° elbows; and (2) butterfly valve with hose connector.

A layout of the piping system is presented in Appendix A. An instrument reading of greater than
10,000 parts per million (ppm) is considered a leak. Resolve did not observe any readings
approaching 10,000 ppm.
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4.0 SUITABILITY FOR SERVICE, RECOMMENDATIONS & NEXT INSPECTION

4.1 Suitability for Service

Resolve performed a formal external tank inspection on a vertical steel tank located at the Apollo
facility in Smyrna, Georgia. Based on the external tank inspection, Waste Tank ST45 is suitable
for service as a petroleum product storage container in accordance with the applicable criteria of
STI SP001 (Fifth Edition, September 2011). In addition, the Waste Tank ST45 piping network
from the manufacturing facility to the tank does not have any leaks (as defined in Method 21).

4.2 Recommendations

Resolve classifies observations of the inspected tank and associated systems as follows:
- deficiency currently posing a risk for loss of tank integrity
- deficiency with regard to an associated standard; and
- condition that could reduce tank life, increase the potential for a release, and/or impair
safety conditions.

As documented in this Assessment Report, Resolve has determined that there are no deficiencies
currently posing a risk for loss of tank integrity and that this tank is suitable for service as a
storage container in accordance with the STI inspection standard and the Oil Pollution
Prevention rules. Additionally, the secondary containment system is adequate to contain the
entire volume of the largest tank.

Resolve did observe one condition that represents a deficiency with regard to an associated
standard and could impair safety or result in citation under rules other than the Oil Pollution
Prevention rules. Specifically, UL 142 Table 8.2 requires a minimum normal vent size of two
inches. On this tank, the normal vent piping reduces from 2 inches to 1 inch, thereby reducing
the normal venting capacity below UL 142 standards. In addition. UL 142 Section 8.2 requires
the normal vent to be at least as large as the largest fill or withdrawal line. The tank
fill/withdrawal line is three-inch diameter.
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Resolve also observed one condition that do not need to be addressed from a fitness for service
standpoint and do not currently pose a risk for loss of tank integrity, but may be addressed at the
client’s discretion in order to optimize tank life, minimize the potential for a release, and/or
enhance safety conditions. Specifically, Resolve noted there was some minor coating failure on
the lower 6 inches of Waste Tank ST45. This coating failure was due to rainfall which collected
inside the secondary containment. It was noted that the potential for future storm water
accumulation had been eliminated with an installed cover over the secondary containment.

To address these issues, Resolve recommends:

(3) the normal vent piping be increased to maich the fill/withdrawal line diameter; and
(4) the lower portion of the tank be sanded, primed, and re-coated.

In addition to the tank inspection, Resolve performed a USEPA Method 21 inspection of the
piping system including all valves, threaded connectors, unions, elbows, and other piping system
fittings. A Method 21 inspection utilizes an organic vapor detector (i.e., photoionization detector
(PID)) to evaluate piping system devices for leaks. An instrument reading of greater than 10,000
parts per million (ppm) is considered a leak. Resolve did not identify any leaks in the Waste
Tank ST45 piping system.

4.3 Next Inspection

In accordance with RCRA requirements, Resolve recommends the next formal external
inspection on Waste Tank ST45 be conducted in July 2013.
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APPENDIX B

TABLES



Resolve Environmental Engineering, Inc. STI SP001 Ultrasonic Thickness inspection
Apolio Technologies, Inc., Smyrna, Georgia

Waste Tank ST45 (7,400 galions)

Measurement Location
Plate A Plate B Plate C Bottom Roof
0.174 0.175 0.175 0.246 0.244
0.174 0.174 0.175 0.244 0.244
0.174 0.175 0.175 0.250 0.245
0.174 0.174 0.245 0.242
0.175 0.174 0.246 0.244
- 0.175 0.175 0.245
fé 0.175 0.175
%’ 0.174 0.174
E 0.175 0.175
° 0.175 0.174
% 0.174
Q
2 0.174
0.174
0.174
0.174
0.174
0.174
Average 0.174 0.175 0.175 0.246 0.244
Minimum 0.174 0.174 0.175 0.244 0.242
Max. Variation 0.001 0.001 0.000 0.004 0.002
Original thickness ®|  0.179 0.179 0.179 0.250 0.250
Ave. % metal loss 2.8% 2.7% 2.4% 1.5% 2.4%
Max. % metal loss 3.0% 3.0% 2.8% 2.4% 3.2%

Notes:
{a} Assume nominal 0.179 inch (7 gauge) original shell and 0.25 inch roof and fioor thickness.

(b) UT meter calibrations: measured 0.200 on 0.200" block; 0.500" on 0.500" thick block
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Waste Tank ST43 and secondary containment
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Wasie Tank ST45 and portion of piping svstem

Bottom portion of Waste Tank ST45 and Line ]
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Line 4. Line 5. Line 6. and Line 7 of piping

i ¢

Wye on Line 9 of piping system

SN
0 M’ R

(U
Transition elbow from horizontal to vertical
piping (from Line 11 to Line 12)

Te

Vertical piping inside manufacturing building

rminus of Waste Tank ST43 piping system
above centrifugal pump

o ‘ with centrifugal pump
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APPENDIX E

INSPECTOR CERTIFICATE
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MATERIAL SAFETY DATA SHEET

Revision #:10
Revision date: September 28. 2010

Identity: Bituminous Coal Based Activated Carbon
(For all virgin coal based carbons)

Section 1 - MANUFACTURER

Nichem Company
619 Ramsey Ave.
Hillside, NJ 7205
Tel: 975-399-9810, Fax: 888-288-1138

Section 2 — INGREDIENTS

Component % by weight Oral LD50 CAS number TLV values
Activated carbon 100 >10 g/kg 7440-44-0 N/A

Section 3- HAZARDS INDENTIFICATION

CAUTIN: Wet activated carbon adsorbs oxygen from air. Therefore. the atmosphere in a vessel or confined
space may be deficient in oxygen and very hazardous to workers after it is loaded with activated carbon.
Before anyone enters such a space, procedures should be followed to ensure ample oxygen availability and
to comply with all governmental regulations.

Potential Health Effects: Prolonged or repeated exposure to dust may cause eye and respiratory tract
irritation.

Section 4 — PHYSICAL/CHEMICAL CHARATERISTICS

Appearance: Powder, granular, peliet
Color: black, dark grey

Odor:; odorless

Ignition temp. ASTM D4366: 300 °C

Boiling Point; 4000 °C

Bulk density (H,0=1): 0.4-0.65 g/ec

Vapor pressure: - - N/A

Melting point: N/A

Vapor density: N/A

Evaporation rate: N/A

Solubility in water: Insoluble



Section 5 ~ FIRE AND EXPLOSION HAZARD DATA

Flash point N/A

Non-flammable OSHA Method 16CFR 1500.44 (Incorporated by reference
in 29CFR 1910.1200)

Not Spontaneously Combustible  DOT Method 49CFR Part 173, Appendix E.

Extinguishing media Water, fire fighting foam, dry chemical, or carbon dioxide
Special fire-fighting procedures ~ Remove all carbon from the building. Fire fighters should wear full
protective gear and use self-contained breathing apparatus with a full

face mask.

Unusual fire and explosion hazard: Contact with strong oxidizing agents such as liquid oxygen, chlorine,
ozone, Or permanganates may result in explosion.

Section 6 — STABILITY AND REACTIVITY DATA

Stability: extremely stable

Condjtions to avoid: acid, water, high humidity;

Incompatibility: ' strong oxidizing agents

Hazardous decomposition products:carbon monoxide may be generated in the event of fire or high
temperature.

Hazardous Polymerization: will not occur.

Section 7 - HEALTH HAZARD DATA

Routes of entry: Ingestion or inhalation (dust)

Health hazards: Inhalation of dust may cause temporary respiratory discomfort. (The
acute inhalation LD30 (rat) is »10 o/ke.)

Carcinogenic or other health effects

of long-term low-level exposure:  Not established

Signs and symptoms: No consistent patterns have been established.
Medical conditions generally
aggravated by exposure; Not established

This product is non-hazardous according to the definitions of "health hazard" and "physical hazard" in the
OSHA Hazard Communication Law (29 CFR part 1910).

Section 8- FIRST AID MEASURES

Eve Flusi thoroughly with water
Skin Wash affected area well with soap and water. Get medical help if irritation persists
Ingestion Give 2-3 glasses of milk or water 1o dilute. Contact physician or poison control center

promptly for instruction. If vomitng occurs. give more fluids.



Inhalation Remove to fresh air. Get medical help if irritation develops.

Section Y ~ SAKE HANDLING AND STORAGE

Waste disposal method: Unused activated carbon does not have any of the Federal E.P.A. characteristics of
solid hazardous wastes. Dispose in accordance with governmental regulations.

Handling: Safety glasses or goggles and rubber gloves are recommended.
Use an approved particulate filter if excessive dust is generated.
Wash thoroughly after handling.
Adequate ventilation

Storage temperature: Ambient
Pressure: Atmosphere
Store product in a closed dry container
Keep away from strong oxidizers, such as liquid oxygen, chiorine, etc.
Avoid exposure to water and contaminated air.
Store in dry place

Section 10 — PERSONAL PROTECTION

Respiratory protections:  Use a niosh approved particulate filter if excessive dust is generated.

Ventilation: Local exhaust is recommended.
Protective clothing: Safety glasses or goggles and rubber gloves are recommended.

Section 17 ~ TRANSPORTATION INFORMATION

IATA-DGR class not regulated
IMDG Class not regulated

Steam activated carbons are excluded from provisions of IATA #395. IMCO Class 4.2 or UN #1362,

Carbon “protoco! listed in the United Nations Manual of tests and Criteria (33.3. 1) as such. class 4.2
provision for US DOT. IATA. ICAO. ADR and IMDG,. Shipments do not apply.

Section 12 ~ REGULATORY INFORMATION

HCS Classification: Irritaring material
US Federal regulation: TSCA. no products found

SARA 302/304/311/312 extremely hazardous substances: not applicable
SARA 3027304 emergency pianning and notification: not applicable
SARA 302/304/311/312 hazardous chemicals: not applicable
SARA 311/312: immediate (acute) health hazard
State regulations: no products found
international regularion:
United States:  this product and/or its components are TSCS listad.



Canada: this product and/or its components are DSL listed or acceptable under CEPA
Registration regulation.

Europe: this product is EINECS listed

Australia: This product is AICS listed

Japan: This product contains ENCS and MITI listed compenents
China: this product is listed on Chinese IECSC:

South Korea: this product is ECL listed;

Philippines: this product is PICCS listed:

Switzerland: acceptable

Section 13- ACCIDENTAL RELEASE/SPILL

Collect and repackage unused carbon or sweep up and dispose in refuse container.

Clean up spills in 2 manner that does not disperse dust into air. Handle with industrial standard and safety
practices. These include avoiding unnecessary exposure, and removal of material from eye, skin and cloth.

Section 14 ~ DISPOSAL CONSIDERATON

Activated carbon in its original form, is not hazardous material or hazardous waste.
Spent carbon may be hazardous depending on application.
Follow federal, state and local regulations for disposal;

Spent carbon may be recycled (reactivated).

Section 15- ECOLOGICAL INFORMATION

LCs, (minnows) Not established
Chemical Fate information Not established
Effect of low concentrations on aquatic life: Unknown.

Activated carbon in its original form is not harmful to environment. It may adsorb substances in the
surroundings.

Section 16- OTHER INFORMA TION

Hazard Rating:
HMIS: Health -}
‘ Flammability -]
Reactivity ~ 0
Protective Equipment - To be set by user

Activated carbons are not listed as potential carcinogens by any agency. However. respiratory protection is

recommended.

Revision summary:
Eight section format converted to sixteen format. Supersedes all previous issue.



The information herein is given in good faith but no warranty. expressed or mmplied, is made.



RESCIVE

Environmental Engineering
August 13, 2012

Apolio Technologies, Inc.
1450 South Cobb Industrial Boulevard
Smyrmna, Georgia 30082

Attention:  Mr. Javeed Syed

Subject: Waste Tank ST45 Piping System Leak Detection Assessment
Apollo Technologies, Inc., Smyrna Facility

Dear Mr. Syed:

The Apolio Technologies Inc. (Apollo) facility in Smyma, Georgia‘is subject to the Resource
Conservation and Recovery Act (RCRA) Title 40 Code of Federal Regulations (40 CFR) Part
264.191 Assessment of 1ank system integrity and Subpart BB Air Emission Standards for
Equipment Leaks, and Subpart CC Air Emission Standards Jor Tanks. Surface Impoundments,
and Containers. In accordance with the RCRA rules, the facility is required to conduct periodic
tank integrity testing and piping system leak detection to determine whether the systems are
adequately designed and have sufficient structural strength and compatibility with the waste to
be stored or treated, to ensure that the tank will not collapse, rupture, or fail, or that piping
system components will not leak. Waste Tank ST45 . & 7,400 gallon vertical, steel, single-wall
tank storing solvent waste and the piping system are subject to these assessment requirements.

In order to fulfill the tank inspection RCRA requirement. Resolve Environmenta] Engineering,
Inc. (Resolve) performed a Steel Tank Institute (STI) SPO0] assessment of Waste Ol Tank ST45
on July 31, 2012. The results are documented in an Assessment Report Waste Tank ST45 and
Piping System prepared by Resolve and dated August 2012. At the same time of the tank
nvestigation, Resolve conducted an assessment on the piping system. A Method 21 piping
system assessment was performed on the waste piping that leads from the manufacturing
building to Waste Tank ST45. This letter report documents photoionization detector (PID)
readings collected during the piping system leak detection survey.

- PID SAMPLE RESULTS

As stated previously, Resolve performed a leak detection survey on the Waste Tank ST45 piping
system in accordance with USEPA Method 21. Determination of Volatile Organic Compound



Apollo Technologies, Inc., Smyrna, Georgia August 13, 2012
Waste Tank ST45 Piping System Leak Detection Assessment Page 2 of 3

Leaks. Leak detection readings were collected with a MiniRae 3000 volatile organic compound
(VOC) analyzer with a photoionization detector (PID) with a range from 0 to 15,000 ppm. An
instrument calibration was performed on the MiniRae 3000 prior to beginning the pipe system
readings. PID readings at each piping system component are presented in Table 1 attached to
this Letter Report.

The inspected piping system is a 3-inch and 2-inch diameter network that goes from Waste Tank
ST45 to the manufacturing facility. Several other piping systems are co-located with the Waste
Tank ST45 piping system from the inside of the manufacturing facility to the tank farms on the
west side of the site. Figure 1 attached shows the layout of the piping system. The following
observations were noted regarding the piping system:

* Line 1, nearest to the tank. is a 3-inch horizontal line 7 feet long with the following
fittings: (1) 3-inch gate valve: (2) flange mounted flexibie pipe; (3) Tee with 2-inch
reducer; (4) union; and (5) 9" elbow;

= Line 2 is a 2-inch horizontal and vertical line § feet Jong with the following fittings: ( 1)
45° backflow preventer; (2) 90° elbow: (3) 90° elbow: (4) reducer coupling to I-inch
pipe, valve, and cap; and (5) 1-inch pneumatic emergency shutoff actuator:

« Line 3 is a 3-inch vertical line 4 feet long with the following fittings: (1) 90° elbow;

* Line 4 is a 3-inch horizontal line 5 feet long with the following fittings: (1) 90" elbow:

+ Line 5 is a 3-inch vertical line 1.5 feet long with the following fittings: (1) 90" elbow;

* Line 6 is a 3-inch horizontal line 28.5 feet long with the following fittings: (1) threaded
coupling; and (2) 3-inch Tee with 2-inch reducer insert;

¢ Line 7 is a 3-inch horizontal line 21 feet long, which reduces to a 2-inch line for 3.5 feet,
then vertical for 2 feet, then horizontal for 3.5 feet with the following fittings: (1) reducer
coupling; (2) 90" elbow: (3) 90° elbow: (4) union: and (5) butterfly valve with a hose
connector;

¢ Line 8 is a 3-inch/2-inch vertical line 9 feet long with the following fittings: (1) valve: (2)
union; and (3) 90° elbow;

* Line 9 is a 2-inch horizontal line 58 feet long with the following fittings: (1) 45"
backflow preventer; (2) threaded couphing: (3) union: and (4) 90" elbow;

¢ Line 10 is a 2-inch horizontal line 34 feet long with the following fittings: (1) threaded
coupling; and (2) 90° elbow:

* Line 11 is a horizontal line 22 feet long with the following fittings: (1) union: (2)
threaded coupling: and (3) 90° elbow:
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* Line 12 is a vertical line 6 feet long with the following fittings: (1) 90° elbow;

* Line 13 is a horizontal line 25 feet long with the following fittings: (1) threaded coupling;
and (2) 90° elbow; and

* Line 14 is a horizontal and vertical line inside the manufacturing building with the
following fittings: (1) four 90" elbows; and (2) butterfly valve with hose connector.

In accordance with Method 21, an instrument reading of greater than 10,000 parts per million
(ppm) is considered a leak. Resolve did not observe any readings approaching 10,000 ppm. As
shown in Table 1, there were no PID readings on any of the piping system components; all
readings were 0 parts per million (ppm). Resolve aiso collected a reading on the top of the tank
at the emergency vent and at the exhaust from the carbon filter system. The PID readings were 0
ppm and 300 ppm, respectively.

CONCLUSION

Resolve did not detect any VOC readings at any of the piping system components; therefore,
there were not any detected ieaks. Resolve measured low PID readings at the exhaust of the
carbon filter system. The carbon filter size may have to be increased to minimize VOC exhaust.

Sincerely,
Resolve Environmental Engineering, Inc.
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Principal Engineer

Attachments: Table 1: Piping System Components and PID Readings
Figure 2: Piping System Layout



Waste Tank ST45 Piping System Leak Detection Assessment, July 2012
APOLLO TECHNOLOGIES, INC., SMYRNA, GEORGIA
TABLE 1: PIPING SYSTEM COMPONENTS AND PID READINGS

Component Component # } Size PID Reading
iGate valve 1 3-inch
IFlange mounted pipe 2 3-inch 0 ppm
Tee with 3"/2" reducer 3 3-inch/2-inch 0 ppm
Union 4 3-inch 0 ppm
90° elbow 5 3-inch
45° backflow preventer 6 2-inch
90" elbow 7 2-inch 0 ppm
90° elbow 8 2-inch 0 ppm
Reducer coupling to 1" w/ valve 9 2-inch/1-inch 0 ppm
Pneumatic emergency shutoff 10 I-inch 0 ppm
90° elbow
Lineid:
90° elbow
90° elbow 13 3-inch
binesb f v e TR T e i e T T ,
Threaded coupiing 14 3-inch 0 ppm
ITee with 3"/2" reducer 15 3-inch/2-inch 0 ppm
Reducer coupling to 2-inch 16 3-inch/2-inch 0 ppm
90° elbow 17 2-inch 0 ppm
190° elbow ~ 18 2-inc 0 ppm
Union 19 2-inch 0 ppm
Butterfly vaive w/ hose conn. 20 2-inch
[Valve 21 2-inch
|Union 22 2-inch 0 ppm
190° elbow 23 2-inch
line:s 0 : LA e i e T T T T
45° backflow preventer 24 2-inch 0 ppm
Threaded coupling 25 2-inch 0 ppm
Union 26 2-inch 0 ppm
90° elbow 27 2-inch 0 ppm
Threaded coupiing 28 2-inch 0 ppm
90" elbow 2% 2-inch 0 ppm




Waste Tank ST45 Piping System Leak Detection Assessment, july 2012
APOLLO TECHNOLOGIES, INC., SMYRNA, GEORGIA
TABLE 1: PIPING SYSTEM COMPONENTS AND PID READINGS

Component Component # Size PID Reading

Lime 11" . e : s . e B R
Union 30 2-inch 0 ppm
Threaded coupling 31 2-inch 0 ppm
90° elbow 32 2-inch 0 ppm

90° elbow 33 2-inch 0 ppm
Linedse SRR e e SRR S
Threaded coupling 34 2-inch 0 ppm
90° elbow 35 2-inch 0 ppm
90 elbow 36 2-inch 0 ppm
90° elbow ' 37 Z-inch G pim
90° elbow 38 2-inch 0 ppm
90° elbow 39 2-inch 0 ppm

Butterfly valve w/ hose conn. 40 2-inch 0 ppm
Tenkipputtenanees. # & oo e s DR EE
Emergency Vent - 8-inch 0 ppm
Carbon Filter Exhaust - 2-inch 300 ppm

S
i

Note: ppm - parts per million
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RESCLVE

Environmental Engineering

August 27, 2012

Apollo Technologies, Inc.
1450 South Cobb Industrial Boulevard
Smyrna, Georgia 30082

Attention:  Mr. Javeed Syed

Subject: Waste Tank ST45 Transfer Pump Leak Detection Assessment
Apollo Technologies, Inc., Smyrna Facility

Dear Mr. Syed:

The Apollo Technologies Inc. (Apollo) facility in Smyrna, Georgia is subject to the Resource
Conservation and Recovery Act (RCRA) Title 40 Code of Federal Regulations (40 CFR) Part
264.191 Assessment of tank system integrity and Subpart BB Air Emission Standards for
Equipment Leaks, and Subpart CC Air Emission Standards for Tanks, Surface Impoundments,
and Containers. In accordance with the RCRA rules, the facility is required to conduct periodic
leak detection on Waste Tank ST45, a 7.400 gallon vertical, steel, single-wall solvent waste
storage tank. This letter is an addendum to the letter report dated August 13, 2012, and includes
results from leak testing performed at the transfer pump for ST45 that was erroneously omitted
from the August 13 report.

On July 31, 2012. a leak detection survey was performed by Mr. Steven Shugart of Resolve
Environmental Engineering, Inc. (Resolve) on the pump that facilitates transfer of waste solvent
between the manufacturing building and Waste Tank ST45, in accordance with USEPA Method
21, Determination of Volatile Organic Compound Leaks. Leak detection readings were collected
with a MiniRae 3000 volatile organic compound (VOC) analyzer with a photoionization detector
(PID) with a range from 0 to 15,000 ppm. An instrument calibration was performed on the
MiniRae 3000 prior to beginning the leak detection readings.

In addition to the piping system and tank leak detection readings, Resolve collected PID readings
within the pump room and at the location of the transfer pump. Resolve detected a background
concentration of 25 to 50 parts per million (ppm) inside the pump room. Resolve did not detect
any higher readings in the vicinity of the pump or the piping inside the pump room. Therefore,
no leaks were detected in the vicinity of the ST45 transfer pump.
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Apollo Technologies, Inc., Smyrna, Georgia August 27, 2012
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Sincerely,

Resolve Environmental Engineering, Inc.

Ian Lundberg, P.E.
Principal Engineer
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Smyrna Hazardous Waste Tank (ST45)
Air Emission Control System

Background

7,400 gallon tank, fixed roof, closed vent system with control device

Carbon vapor treatment system using granular activated carbon

Approximately 250 Ibs (2 units) capacity of carbon

Organic vapors emissions are estimated to be approximately 70 Ibs per year for breathing and
working losses using EPA Tanks 4.09d emission software based on characteristics of the
hazardous waste.

Carbon change out is estimated to be required to be changed out once per nine months of
operation.

The control device is designed and operated to reduce the total organic content of the inlet
vapor stream by at least 95% by weight and an outlet concentration less than 500ppm above
background.

Demonstration that the carbon control device achieves the performance requirements will be
achieved through weekly measurement of the inlet and outlet vapor concentrations using a
calibrated portable VOC monitor. This monitoring frequency exceeds the minimum monitoring
frequency of 20% of design breakthrough, which would be a monitoring frequency of once per
every 7 weeks.

Carbon Treatment System

In accordance with 40CFR 265.1035(b)(4), a two vessel carbon adsorption treatment system is

utilized in which the organic vapor emissions pass from the hazardous waste storage tank through
the first container and then into a second container prior to venting to the atmosphere. The inlet
vapor is designed to enter the bottom of the first container, pass through this container and then
enter into the bottom of the second container and exhaust through the top of the carbon of the
second container. A photo of the carbon systeni is provided as Attachment 1. Each containeris a
55-gallon closed top metal drum with approximately 125 pounds of granular activated carbon
(specification of PNV 1100 provided as Attachment 2) within each drum. A sample port for
monitoring inlet vapor concentrations is installed in the 2-inlet pipe leading from ST45 storage tank
and outlet vapor emissions are measured at the vent outlet which is also a 2-inch down-turned pipe.

Based on the vapor emission rates as generated by the utilization of EPA Tanks 4.09d (See
Attachment 3) using waste properties determined by characterization, it is anticipated that the
organic vapor emissions will be approximately 70 pounds per year. For design purposes a vapor
emission rate of 70 pounds per year has been utilized.

Page 1 of 6
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PRODUCTS TO FiLL ESSENTIAL NEEDS

Smyrna Hazardous Waste Tank (ST45)
Air Emission Control System

The adsorption rate for carbon is highly variable and depends heavily on the actual organic substances
present in the vapor stream, respective of the vapor pressure and molecular weight of the organic
compounds. Based in information provided by Air Pollution Training Institute and carbon supplier
literature (Attachment 4) the adsorption capacity of activated carbon can range from 1 to 35 pounds of
organic adsorption per pound of carbon. Based on a molecular weight of 190 and maximum vapor
pressure of 0.5 psia, the conservative estimated carbon adsorption rate is 20 pounds of organic vapor
per 100 pounds of carbon. Therefore, with 250 pounds of carbon in the system it is anticipated that 50
pounds of organic vapor emissions will be controlled by this amount of carbon. Since the estimated
amount of vapor emissions is 70 pounds per year, the anticipated breakthrough time would be (50 Ibs /
70 Ib/yr * 52 week/yr) = 37 weeks or approximately 9 months.

The carbon system will be monitored once per week by measuring both the carbon system inlet and
outlet organic vapor concentration using a calibrated portable VOC analyzer. The organic vapor
concentration readings will be recorded in the hazardous waste tank and piping system inspection log.
Upon determination that breakthrough may be occurring sooner than this design estimate would
indicate, the carbon will be replaced with new carbon and the old carbon will be properly disposed
based on characterization of the material. The determination of breakthrough will be made when a
sudden increase in outlet organic vapor concentration is noted in consecutive weekly observations.

Certification

This control device has been designed based on standard industry practices, the properties of granular
activated carbon, and performance information provided within Section 4 of the “US EPA Air Pollution
Training Institute, Control of Gaseous Emissions, APT! Course 415 Manual, January 2000”. This control
device is designed to operate as documented by this analysis.

Name: ;"‘"\f“&*(?\(*r \»*\U@ Date: B\‘ﬂuﬁ 11, o

Title:  Vice Prmprsr ,EWS

Signature: UWM _R__W(

Page 2 of 6
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Smyrna Hazardous Waste Tank (ST45)
Air Emission Control System

ATTACHMENT 1
Carbon System Photo
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Smyrna Hazardous Waste Tank (ST45)
Air Emission Control System

ATTACHMENT 2
- Carbon Specification



NAEARNO® CINSTY | ADoR Covteai CaRkbon

619 Ramsey Ave., Hillside, NJ 07205, USA, tel:

973)399-9810, fax: (973)399-8818

PNV 1100 Granular Activated Carbon

Characteristics:

PNV 1100 is a virgin high activity granular activated carbon made from high grades of
bituminous coal and is activated by steam method. Its high surface area, excellent pore
structure, and rapid adsorption rate makes it an ideal adsorption product while the

particie size of 4x8 mesh size maintains the superior pressure drop characteristics. The

typical application for PNV 1100 includes:

VOC Control Odor control

Typical specification:

US mesh series
Percentage on 4 mesh max
Percentage through 8 mesh. max
Butane Activity, wt%. min
Calculated CCl4 No. wt%, min
Moisture as packed, max
Hardness, min
Bulk density, Ib/ft’
*Total surface area (N, BET)

* For general information and are not (0 be used us purchase specifications.

Cominercial Information:

Air Purification

Catalyst Carrier

4x8

5%

5%
23.8

60

5%
95%
25-31.5

950

Type PNV 1100 is packed in 1000 1b sacks or 50 Ib bags. Other packaging is available

upon request.
Shipping point: Hillside, New Jersey

The information tn this publication is 10 the best of our knowledge reliable. Nichem Co. warrans that this product shall
conform to its standard specification ai time of shipment. Nichem Co. makes no other warranpy, expressed or implied, including those

of merchaniabiliny und fitness for a particular purpose.

Revision 3




AP3-60 & AP4-60
For Air and Gas Purification

CALGON CARBON CORPORATION

Description

AP3-60 and AP4-60 are 3 and 4 mm pellet activated carbons
designed for air and gas purification applications. They are
produced by high temperature steam activation of coal. This
produces a porous material with a high surface area allowing
it to adsorb a wide range of organic compounds.

Applications

AP3-60 and AP4-60 are suited for either regenerable or one-time
use systems depending on the application. Typical applications
include:

* Ventilation and air conditioning systems

» Groundwater remediation

« Paint spray booths

* Industrial odor removal

+ Solvent recovery

* Volatile Organic Compound (VOC) abatement

Design Considerations

When faster adsorption kinetics are desired, AP3-60 is
recommended; however, for lower pressure drop applications,
AP4-60 is preferred. Pressure drop curves for both products are
shown to the right.

Safety Message

Wet activated carbon preferentially removes oxygen from air.
In closed or partially closed containers and vessels, oxygen
depletion may reach hazardous levels. If workers are to enter
a vessel containing carbon, appropriate sampling and work
procedures for potentially low oxygen spaces should be

followed, including all applicable Federal and State
requirements.
Specifications AP3-60 AP4-60
CCly by weight 60% (min)  60% (min)
Hardness Number 90 (min) 90 (min)
Moisture , as packed by weight 4% (max) 5% (max)
Screen Size by weight, U.S. Sieve Series
Through 6 mesh - 5% (max)
Through 8 mesh 5% (max) —

Features

isotherm for Benzene at 25°C and 1 atm
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Benefits

Cylindrical pellets with high hardness

Provides a lower pressure drop which reduces fan energy
consumption as compared to granular activated carbon.

Ensures excellent resistance to mechanical and thermal stress.
Low fines generation and less dust.

Making Water and Air Safer and Cleaner

CALGON CARBON CORPORATION

Chemviron Carbon
European Operations of
Caigon Carbon Corporation
Zoning Industriel C de Feluy
B-7181 Feluy, Belgium

Tel: + 32 (0) 64 5118 1
Fx: + 32 (0) 64 54 15 91

Calgon Carbon Corporation
P.O. Box 717

Pittsburgh, PA USA 15230-0717
1-800-422-7266

Tel: 1-412-787-6700

Fx: 1-412-787-6713

Copyright® 2007 Calgon Carbon Corporation, all rights reserved.

Calgon Carbon Asia PTE LTD
9 Temasek Boulevard
#08-01A Suntec Tower Two
Singapore 038989

Tel: + 65 6 221 3500

Fx: + 65 6 221 3554

Your local representative

CPM-PB1096-0707 www.calgoncarbon.com




VENTSORB®

Powdered Activated Carbon

Description

VENTSORB canisters, each containing 180 pounds of activated
carbon, are ideal for lowflow air purification applications at
industrial and municipal facilities. These economical adsorption
systems control small volume organic contaminants and/or odorous
gas emissions from:

* Storage fank vents

= Reactor vents

* AP| separator vents

* Sludge thickener tanks at waste treatment plants

* Sewer gas vents, wet stations, and weir boxes at chemical
and municipal waste treatment plants

* Chemical plant wastewater holding tanks

« Laboratory hood exhausts

« Landfills

* Air-stripper off-gases

The 55-gallon VENTSORB canisters contain all the elements found
in a fullscale adsorption system vessel: activated carbon, inlef

connection and distributor, and an outlet connection for the purified
air stream.

Features

VENTSORB canisters offer industrial and municipal users
several important features and benefits including:

« Effective treatment to remove a variety of vapor phase
organic contaminants and odor-causing compounds

* Continuous treatment at varying flow rates and concentrations
* Simple installation and operation
* Flexibility to be installed in series or multipie units in parallel
* Suppiied with activated carbon selected specifically
for the application

» Practical disposal option: pre-approved spent carbon canisters
may be returned to Calgon Carbon Corporation
for safe carbon reactivation

* Low cost per unit makes carbon treatment economical

Specifications

VENTSORB

Vessel

Open head stee! canister

Max. Operating Pressure

4 psig

Cover

Removable steel cover, 12 gauge
bolt ring

Internal Coating

Heat-cured phenolic epoxy

External Coating

Baked enamel white

Temperature 140°F {60°C) Continuous

180°F {82°C) intermittent
inlet 2" FNPT
“(‘)'l‘met 2" FNPT
Max Flow 100 cfm (2.83m3/min}
Carbon 180 Ibs. AP4-60, BPL 4x10, or VPR
Ship Weight 2191bs. {99.4 kg)
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Applications

Chemical, petrochemical, food, pulp and paper, and many other
industrial plants, along with municipal sawage treatment facilities, are
frequent users of VENTSORB for continuous control of vented
emissions. Examples of user applications include:

Storage Tank Vents

VENTSORB is widely used to control evaporative losses vented from
storage tanks. Typically these vapors are emitted during tank filling
and emptying. In one application, a glycerin manufacturer uses the
canisters to purify ambient air drawn into the storage tanks during
product transfer. The adsorption process helps prevent contamination
of the company’s glycerin product. The VENTSORE units provide
greater than six months of service for this application.

Reactor Vents

A pesticide manufacturer is using multiple VENTSORE on five
reactor vessels 1o controt trace amounts of odorous methylamine and
diethylamine {by-products of a caustic scrubbing process). Each
VENTSORB unit handles a 30 cfm air stream containing 15 ppm of
amine vapors. The units provide greater than three months of service
for this application.

AP! Separator Vents

A major refinery uses VENTSORB units to control adorous emissions
from settling basins where oil is separated from wastewater that is
discharged in condensate, blow-down, or drain systems. For this
application, APl separators are covered and vented to comply with
local air poliution control regulations. The air stream is pulied through
two VENTSORB units operating in parallel configuration at 100 cfm.

-+ 2" FNPT centered in cover

_wire & erimp seal
o - appdied to closing nag

- 12 gauge bott type

> closing ning
(J
|
& o drum wall
)]
2" FNPT
i ¢ connecnon
: ! 3iTels 07
Installation

VENTSORR canisters are shipped ready for installation. Each canister
is self-supporting and should be placed on a level, accessibie area as
near as possible to the emission source. Installation s simple,
requinng just a flexible hose or pipe to connect the vent to the 2-inch
FNPT bottom inlet of the canister.

If the VENTSORB will be vented directly to outside air, a U-shaped
outlet pipe or rain hat (such as a pipe tee) is recommended to prevent
precipitation from entering the unit.

VENTSORB canisters operate from a continuous suction across
the vent. The suction can be produced by a blower or by using the
positive pressure inside the tank or process vessel. In many cases,
the pressure or surge of pressure within the tank or vessel is sufficient
to overcome the pressure drop across the canister, eliminating the
need for a blower. Please consult the pressure drop data in this bulletin
for more information.

Maximum recommended air flow through a VENTSORR is 100 cfrm. if
higher flows are encountered, plant operators should instali two or
more canisters in paralle! configuration. When VENTSORB canisters
are used to control vapors from organic solvent storage tanks, the
following precautions are recommended:

* A safety relief valve must be provided. This protects the storage
tank should the VENTSORB become plugged or blocked in any
fashion. Such a vent would open in an emergency situation,
thereby relieving pressure.

* Under appropriate conditions a flame arrestor and/or backflow
preventor must be installed as shown in this bulletin's storage
tank installation drawing. This prevents backflow of air through
the YENTSORB when the storage tank is empty.

* Pre-wetting the carbon helps dissipate excessive heat that
may be caused by high organic compound concentration
(>0.5to 1.0 Vol.%}.

ff VENTSORB canisters are used to control organic emissions
from air-strippers or other high moisture content air streams, Calgon
Carbon Corporation recommends that humidity in the air stream be
reduced to under 50 percent. Lower humidity optimizes adsorptive
capacity of the carbon. In addition, for similar applications that
generate a condensate, Calgon Carbon Corporation recommends
installation of a drain on the inlet piping.

Safety Considerations

While complying with recommended installation instructions, plant

operators should also be aware of these additional heatrelated safety

considerations:

« When in contact with activated carbon, some types of chemical
compounds, such as those from the ketone and aldehyde families,
and some organic acids or organic sulfur compounds, may react on
the carbon surface causing severe exotherms or temperature
excursions. If you are unaware or unsure of the reaction of
an organic compound on activated carbon, appropriate
tests should be performed before placing a VENTSORB
in service,

Matking Water and A Safer and Cleaner
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Typical VENTSORB Installation at Storage Tank

Flame Arrestor

Safety Relief

N |

2" Pipe
Hose or Duct

Vacuum Reliet

— Veglt Pipe
r
;
Storage
Tank r\
—{\\}__

yd
Backflow !
Preventer VENTSORB¥

* Heat of adsorption can lead to severe temperature excursions
at high concentrations of organic compounds. Heating may be
controlled by diluting the inlet arr, by time weighting the inlet
concentration to alfow heat to dissipate, or by pre-wetting
the carbon.

* Do not use VENTSORB with 5T1-X carbon in
petrochemical or chemical industry applications.

* STI-X carbon can liberate heat by reacting chemically with
oxygen. To prevent heat within a vessel, the carbon must not
be confined without adequate air fiow to dissipate the heat. In
situations where there is insufficient or disrupted air flow through
the vessel, the chemical reaction can be prevented by sealing the
inlet and outlet connections to the vessel,

Safety Considerations

For temperatures greater than 140°F, Calgon Carbon recommends
that personnel protection be provided. The form of protection is
determined per the end user’s specific plant practices and standards,
Also note that at elevated temperatures, the paint may discolor.

Safety Message

Wet activated carbon preferentialy removes oxygen from air. In closed
or partially closed containers and vessels, oxygen depletion may reach
hazardous levefs. if workers are to enter a vessel containing carbon,
appropriate sampling and work procedures for potentially low oxygen
spaces should be followed, including all applicable Federal and State
requirements.

Return of VENTSORB

Arrangements should be made at the time of purchase to return
camisters containing spent carbon. Calgon Carbon Corporation can
provide instructions on how to sampie the spent carbon and arrange
for carbon acceptance testing. The spent carbon is reactivated by
Calgon Carbon Corporation, and all of the contaminants are thermally
destroyed. Caigon Carbon Corporation will not accept VENTSORR
canisters for landfill, incineration, or other means of disposal.

Pressure Drop
25

20 /
15 /
10 7

4.5 /
0.0
2 40 &0

Flow Rate {cim)

Pressure Drop finches w.r.)

80 100

VENTSORB cannot be returned to the company unless the carbon
acceptance procedure has been completed, an acceptance number
provided, and the return labels (included with the unit at the time of
purchase) are attached.

VENTSORB must be drained and infet/outlet connections must be
plugged prior to return to Calgon Carbon Corporation. Pressure drop
through a VENTSORB unit is a function of the process air flow as
shown in the graph. A VENTSORB canister can handle up to 100 cfm
at a pressure drop of less than 2.5 inches of water column. if higher
flows or lower pressure drop is needed, multiple canisters may be
installed in parallel operation. The maximum canister pressure should
not exceed 4 psig.

Calgon Carbon Air Purification Systems

VENTSORE is specifically designed for a variety of small applications.
Calgon Carbon Corporation offers a wide range of carbon adsorption
systems and services for a range of flow rates and carbon usages to
meet specific applications.

Carbon Life Estimate

This table fists the theoretical adsorption capacities for several
compounds. The adsorption capacity for nonpolar organic
compounds increases with the bailing point, molecular weight, and
conceniration of the air contaminant. Estimate the life of a VENTSORB
canister for other organic compounds by matching them with
compounds of similar boifing points and molecular weight in this table.
Low molecular weight lless than 50) and/or highly polar compounds
such as formaldehyde, methane, ethanol, etc. will not be readily
adsorbed at low concentrations.

Note: The standard VENTSORB canister contains 180 pounds of
AP4-60 carbon. When removing hydrogen sulfide and mercaptans
from moist air vented from sewage operations, greater efficiency will
be achieved by using a VENTSORB canister which contains specially
impregnated ST1-X carbon. A VENTSORB containing ST1-X carbon can
remove up to 40 pounds of hydrogen sulfide and 15 pounds of
methyl mercaptan.
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Theoretical Capacities*
Pounds Adsorbed per VENTSORE at Given Concentration of Contaminant

Boiling Point Molecular Lbs. @ Lhs. @ Lbs. @
(°C) Weight (g) 10 ppm 100 ppm 1,000 ppm
Acrylonitrile 77.3 531 6 12 24
Benzene 80.1 78.1 14 23 36
nButane 0.5 58.1 4 8 13
Carbon Tetrachloride 76.8 153.8 40 56 76
Dichloroathylene 37.0 97.0 12 21 35
Methylene 40.2 84.9 3 7 18
Freon 114 3.8 170.9 11 19 33
n-Hexane 68.7 86.2 18 25 34
Styrene 145.2 104.1 45 57 71
Toluene 110.6 921 34 44 58
Trichloroethylene 87.2 131.4 33 50 73

" Theoretical capacity based on 70° F, 1 atm pressure, less than 50 percent humidity, and 180 pounds of carbon using isotherm data for AP4-60 carhon.

Warranty

Calgon Carbon Corporation warrants that the VENTSORB canister wil
be free from defects in materials and workmanship for a period of 80
days following the date of purchase. In the event of a breach of this
warranty, Calgon Carbon Corporation will, in its discretion, repair or
replace any defective parts or the complete unit during the warranty
period. This warranty does not apply to defects caused by (i} normal
wear and tear, {ii} accident, disaster or event of force majeure, (i)
misuse, fautt or negligence of or by Buyer, (iv) use of the VENTSORB
canister in a manner for which it is not designed, (v} use of media in
the VENTSORE canister not supplied by Calgon Carbon Corporation,
(vi} external causes such as, but not fimited to, power failure or
electrical power surges, or (v} improper storage and handling of the
VENTSORB canister. Except as expressly provided in this
warranty statement, Calgon Carbon Corporation disclaims all
other warranties, whether express or implied, oral or written,
including without limitations all implied warranties or
merchantability or fitness for particular purpose. Calgon
Carbon Corporation does not warrant that the VENTSORB
canisters are error-free or will accomplish any particular
result. Any advice or assistance furnished by Calgon Carben
Corporation in relation to the VENTSORB canister provided
for hereunder shall not give rise to any warranty or guarantee
of any kind. This warranty will take precedence over any and
all other warranties unless specifically disclaimed and
referenced by Calgon Carbon Corporation.

Limitation of Liability

Calgon Carbon Corporation’ liability and the Buyer's exclusive remedy
for any cause of action arising out of this transaction, including, but
not fimited to, breach of warranty, negligence and/or indemnification,
is expressly limited to & maximum of the purchase price of the
VENTSORB canister soid hereunder. Al claims of whatsoever nature
shall be deemed waived unless made in writing within fortyfive (45)
days of the occurrence giving rise to the claim. Under no circumstance
shall Calgon Carbon Corporation be liable for any incidental,
consequential, punitive, exemplary, or special damages of any kind
arising as a result of or in connection with the VENTSORB
canisters, regardless of the cause giving rise to any claim. Nor shall
Calgon Carbon Corporation be liable for foss of profits or fines
imposed by governmental agencies. In no event shall Calgon Carbon
Corporation’s liability exceed the purchase price paid by purchaser,
for any reason, whether by reason of breach of contract, tort,
indemnification, warranty, or otherwise. This limitation of this liability
statement will take precedence over any and all other hability
provisions unless specifically disclaimed and referenced by
Calgon Carbon Corporation.
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Smyrna Hazardous Waste Tank (ST45)
Air Emission Control System

ATTACHMENT 3
AST Vapor Emission Estimate
using EPA Tanks 4.09d



TANKS 4.0 Report

Identification
User Identification:
City:
State:
Company:
Type of Tank:
Descnption:

Tank Dimensions
Shell Height (ft):
Diameter {ft):
Liguid Height (ft) :
Avg. Liquid Height (ft):
Volume (gallons):
Tumovers:
Net Throughput(galfyr):
ts Tank Heated (y/n):

Paint Characteristics
Shelt Color/Shade:
Sheil Condition
Roof Color/Shade:
Raoof Condition:

Roof Characteristics
Type:
Height (ft)
Slope (ft/ft) (Cone Roof)

Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)

ANTNDAS (W ste TARY ISIEREIPIVN

TANKS 4.0.9d
Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

AST45

Smyrna

Georgia

Apoilo

Vertical Fixed Roof Tank

Smyma Apollo Hazardous Waste Tank

20.00
8.00
19.68
18.00
7,400.00
18.00
133,200.00
N
White/White
Good
White/White
Good
Cone
0.00
0.00
-0.03
0.00

Meterclogical Data used in Emissions Calculations: Atlanta, Georgia {Avg Atmospheric Pressure = 14,22 psia)

file://C:\Program Files\Tanks409d\summarydisplay.htm

Page I of 5

8/27/2012



TANKS 4.0 Report Page 2 of 5

TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

AST45 - Vertical Fixed Roof Tank
Smyrna, Georgia

Liquid
Daily Liquid Surf Bulk Vapor Licuid Vanor
Temperature (deg F) Temp Vapor Pressure (psia) Mol Mass Mass Mol Basis for Vapor Pressure
Mixture/Cornponent Month  Avg Min Manx (deg £) Avg Min Max Weight Fract Fract. Wesght Calculations
hazardous waste Al 8322 57 90 68.54 6127 0.1000 0.0300 0.5000 190 0000 000

file://C:\Program Fi les\Tanks409d\summarydisplay .htm 8/27/2012



TANKS 4.0 Report

AST45 - Veriical Fixed Roof Tank
Smyrna, Georgia

Annual Emission Calcauiations

Standing Losses (b}
Vapor Space Volume tou fty
Vapor Density (Ibfcu ft)
Vapor Space Expansion Factor.
Vented Vapor Saturation Factor.

Tank Vapor Space Volume:
Vapor Space Vailume (cu #)
Tank Diameter (ft)

Vapor Space Outage (f).
Tank Shell Height (i),
Average Liquid Height (f1}
Roof Cutage (ft)

Roof Outage (Cone Raof}
Roof Qutage (ft)
Raof Height {f}
Roof Stope (fuft)
Shell Radius (fty

Vapor Density
Vapor Density (Ibicu fry:
Vapor Molecular Weight (Ib/ib-mole),
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia)
Baily Avg, Liquid Surface Temp. {deg. Ry
Daily Average Ambient Temp, (deg Fy-
Ideal Gas Constant R
{psia cuft / {fo-mol.deg RY):
Liauid Bulk Temperature {deg. R)
Tank Paint Solar Absorptance {Shel)
Tank Paint Solar Absamptance {Raof}
Daily Total Solar Insulabon
Facter (Blussaft day):

Vapor Space Expanston Factar

Vapor Space Expansion Factor

Daily Vapor Temperature Range (deg. K}

Daily Vapor Pressure Range (psia):

Breather Vent Prass. Seting Range(psia)

Vapor Pressure at Daily Average Liguid
Surface Temparature (psin;

Vapor Pressure at Daily Minimum Liquid
Surface Temperature (psia

Vapor Pressure at Daily Maximum Liguid
Surface Temperature (psia)

Daity Avg. Liquid Surface Temp. (deg R §

Daily Min Liquid Surface Temp. {deg R)

Darlv Max. Liquid Surface Temp. (deg R)

Daily Ambrent Temp Range (deg R)

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor
Vapor Pressure at Daily Average Liquid
Surtacs Temperature (psiar
Vapor Space Outage {f;

Working Losses {ib)
Vapor Molecular Waight (ib#b-mole)
Vapor Pressure at Dailv Average Liquid

Surtace Tamperature (psia)

Annual Net Throughput (galiyr )
Annual Turnovers
Turnaver Factor
Maximum Liguid Volume (gal)
Maxirmum Liquid Height (ft)
Tank Diameter (ft).
Working Lass Product F actor

Total Losses (ib)

88342
100.5310
0.0034
00719
0.9895

100.5310

0 0000

0.0000
£.0000
0.0000
4 0000

0.0034
180.0000

0.1000
$22.8858
61.2542

10731
500 9447
0.1700
01700

1.452.3034

00718
12830
0.470¢
00300

81000
0.0300

0.5000
522.8858
517 5651
5282066

19,9553

09895

0.1000
2.0000

60.2571
190.0000

0 1000
133.200 0000
18.0000
10000
7.400.0000
19.6802

§ 0000
1.0000

690915

TANKS 4.0.9d

Emissions Report - Detail Format

Detail Calculations (AP-42)

file://C:\Program Files\Tanks409d\summarydisplay.htm
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TANKS 4.0 Report

Emissions Report for: Annual

AST45 - Vertical Fixed Roof Tank
Smyrna, Georgia

TANKS 4.0.8d

Emissions Report - Detail Format
Individual Tank Emission Totals

losses(Ibs)

Components

Working Loss]|

Breathing Loss|

Total Emissions|

[nazardous waste

60.26][

8.83

69.09

file://C:\Program Files\Tanks409d\summarydisplay.htm
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PRODUCTS TO RILL ESSENTIAL NEEDS

Smyrna Hazardous Waste Tank (ST45)
Air Emission Control System

ATTACHMENT 4
Reference Literature



OBJECTIVES

Lerminal Learning Objective

At the end of this

chapter, the student will
understand the basics of

adsorption systems.

Linabling Learning Objectives

4.1

4.3

Distinguish among
the various types of
adsorption systems.
ldentify the
principles of
operation thar apply
to adsorption
systems.

Identify the factors
that affect the
performance of an
adsorption system.
Determine the areas
that need to be
monitored i an
adsorption system.

APTI 415: CONTROL OF GASEOUS EMISSIONS

Adsorption

Adsorption processes have been used since the 1950s for the high-efficiency
removal of a wide variety of oreanic vapors and several types of inorganic gases.
The use of adsorption processes has been expanding recently due to innovations
in the designs of the systems and to the development of new adsorbents,

Adsorption systems designed for odor control and other low contaminant
concentration applications (<10 ppm) are relatvely simple. In these cases, the
adsorbent bed is discarded as it approaches saturation with the contaminant.
These systems are termed nonregenerative because the absorbent material 1s not
reused.

Adsorption processes are also used extensively on large-scale applications
having solvent vapor concentrations in the range of 10 to 10,000 ppm. Because
of the large quantties of adsorbent needed, it is uneconomical to discard the
absorbent. Prior to becoming saturated with the solvents, the adsorbent is
isolated from the gas stream and treated to drive the solvent compounds out of
the solid adsorbent and into a small-volume, high-concentration gas stream. The
desorbed gas stream is then treated to recover and reuse the solvents. The
adsorbent is cooled (if necessary) and returned to adsorption service.

Adsorber systems that operate continuously must have (1) multiple fixed
beds of adsorbent, (2) fluidized bed contactors with separate adsorption and
desorption vessels, or (3) rotary bed adsorbents that cycle continuously between
adsorption and desorption operations. Because the adsorbent is treated and
placed back in service, these adsorption processes are termed regenerative.

Adsorption systems are being used as preconcentrators for thermal or
catalytic oxidizer systems. The high-concentration, lower-volume Organic vapor
stream gencrated during adsorber bed desorption is well-suited for oxidation
because fuel requirements in the oxidizer are minimized. This preconcentrator
application has cxpanded the use of adsorption for low-concentration sources
(10 to 1,000 ppm organic vapor) and for multi-component organic vapor
streams.

Adsorption processes usually operate at efficiencies of 90% to 98% over long
time periods. They can be vulnerable to a vatiety of operating problems, such as
the gradual loss of adsorption capacity, plugging of the adsorbent beds. and

4-1



APTI 415: CONTROL OF GASEOUS EMISSIONS

corrosion. The onset of these problems can usually be identified by shifts in the
operating conditions and by increases in the stack contaminant concentrations.

4.1 ijesandCompo:mntsofAdsorptimSystelm

Adsorbents

During adsorption, the gas stream passes through a bed or layer of highly porous
material called the adsorbent. The compound or compounds to be removed,
termed the adwrbate(s), diffuse to the surface of the adsorbent and are retained
because of weak attractive forces, while the carter gas passes through the bed
without being adsorbed. Adsorption occurs on the internal surfaces of the
materials as shown in Figure 4-1.

The most common types of adsorbents for pollution control applicatons are
activated carbons, zeolites (molecular sieves), and synthetic polymers. Other
types of adsorbents, such as silica gel and activated alumina, are used primazily
for dehydrating gas streams.

Molecule
blocking pore

Area
unavailable
for adsorption

Figure 4-1. Vapor adsorbed into pores of adsorbent.

Activated Carbon
Activated carbon can be produced from a vatiety of raw materials such as wood,
coal, coconut, nutshells, and petroleum-based products.

The activation process takes place in rwo steps:



APTI 415: CONTROL OF GASEOUS EMISSIONS

1. First, the feedstock is pyrofyzed. This involves heating the material in the
absence of air to a temperature high enough (e.g., 1,100°F or 59(')0(.:) to
drive off all voladle material. Carbon and small quantities of ash are left.
To increase the surface area, the carbon is then “activated” by using
steam, air, or carbon dioxide at higher temperatures. These gases attack
the carbon and increase the pore structure. The temperatures involved,
the amount of oxygen present, and the type of feedstock all greatly affect
the adsorption qualities of the carbon.

o

Manufacturers vary these parameters to produce activated carbons suitable
for specific putposes. There are a large number of commercial brands available
that have significantly different properties to serve various applications.
Accordingly, the term actirated carbon applies to an entire category of diverse
materials, not to a specific material.

Because of its nonpolar surface, activated carbon is used to control emissions
of a wide varicty of organic solvents and toxic gases. Carbons used in gas phase

-adsorption systems are manufactured in a granular form or in a carbon fiber
form. The granular carbon pellets are usually between 4 x 6 and 4 x 20 mesh.
Bulk density of the granular-pellet-packed beds can range from 5 to 30 lb, /ft’
(0.08 to 0.48 gm/cm‘ﬁ_ dcpcnding on the internal porosity of the carbon. Total
surface area of the macropores and micropores in activated carbon can range
from 600 to 1,600 m™/gm.

Zeolites (Molecular Sieves)

Unlike activated carbon adsorbents that are amorphous in nature, molecular
sieves have a crystalline structure. The pores are uniform in diameter.” >
Molecular sieves can be used to capture or separate gases on the basis of
molecular size and shape. Simplified sketches of several zeolites are shown n
Figure 4-2.

Sodalite Faujasite
(Type X, Y)

Figure 4-2. Sketches of zeolites.
(Reprinted by permission of Chemical Eungineering Progress,
American Institute of Chemical Engineers.)

The main uses of molecular sieves have been to remove moisture from
exhaust streams. to separate hydrocarbons in refining processes, and to remove
nitrogen  oxide compounds from air pollution sources. Because of the
development of new synthetic zeolites, their applications are expanding into the
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volatile organic compound (V OC) conwrol field. The surface areas of molecular
sieves range from 590 to 700 m~/gm.

Synthetic Polymers

Polymeric adsorbents are formed by crosslinking long chain polymers that have a
variety of functional groups. The polymeric materials have a rigid microporous
structure with surface arcas of more than 1,000 m?*/ gm.” The ash content is less
than 0.01%.* The chemical structure of one commercial brand of synthetic
polvmer is shown in Figure 4-3.

These materials have very high adsorption capacities for selected organic
compounds, and they can be regenerated more rapidly than activated carbon
adsorbents. Regeneration can occur using hot air, hot nitrogen, steam, indirect
contact heating, and microwaves. The main applications of this type of adsorbent
are the control of organic compounds such as ketones, aldehydes, and reactive
compounds that can undergo various chemical reactions on the surfaces of
activated carbon.

Bridged Adsorbent

6500 [

CH2

CH
2 CHo CHo 2

Figure 4-3. Example of a synthetic polymer.
(Reprinted courtesy of Dow Chemical, Inc.; Midland, Michigan.)

Polymeric adsorbents arc also used for gas streams containing high water
rapor concentrations (>50% relative humidity) because they are less prone to
adsorb water rapor than conventional activated carbon adsorbents. The main
limitation to the use of polymeric adsorbents is cost. These marterials are more
expensive than activated carbon and zeolire adsorbents.”

Stlica Gel

Silica gels are made from sodium silicate. Sodium silicate is mixed with sulfuric
acid, resulting in a jelly-like precipitant from which the name “wel” comes. This
precipitant is then dried and roasted. Different grades can be produced
depending on the processes used in manufacturing the gel. Silica gels have
surface areas of approximately 750 m™/ gm. They are used primarily to remove
moisture from exhaust streams. Silica gels are ineffectve at temperatures above

500°F (260°C).
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Activated Alumina (Aluminum Oxides)

Activated alumina is an amorphous form of aluminum oxide manufactured by
heating aluminum trihydrate in an inert atmosphere to produce a porous, high-
surface-area adsorbent. The primary use of activated alumina is for drying gases
and they are not commonly used in air pollution applications. The surface arcas
of activated alumina adsorbents can range from 2 to 300 m*/ gm.

Characteristics of Adsorbents

The physical properties of the adsorbent affect the adsorption  capacity,
adsorpton rate, and pressure drop across the adsorbent bed. Table 4-1
summarizes these properties for the adsorbents discussed earlier.

Table 4-1. Physical properties of major types of adsotbents.

Internal  |Surface Area Pore Bulk D1y Mean Pote
Porosity (m?/gm) Volume Density Diameter
Adsorbent? (%) (cm?/gm) | (gm/cm?) ey
Activated 55-75 600-1600 (1.80-1.20 0.35-0.50 1500-2000
Carbon )
Activated 30-40 200-300 0.29-0.37 0.90-1.00 1800-2000
Alumina
Zeolites
(Molecular 40-55 600-700 0.27-0.38 0.80 300-900
Steves)
Syathetic C - 1080-1100 0.94-1.106 (1.34-0.40 -
Polvmers!

1. Data provided applicd to Dow XUS -43493.02 and XUS-43502.01 adsorbents.+

2. Data on silica gels not available,

Because adsorption occurs at the gas-solid interface. the surface area available
to the vapor molecules determines the effectiveness of the adsorbent. Generally,
the larger the surface area, the higher the adsorbent's capacity 1s. However, the
surface area must be available in certain pore sizes if it is to be effective as a
vapor adsorber.

Dubinin® classified the pores in activated carbon as micropores, macropores, or
transitional pores. Micropores have diameters of 10-100 Angstroms (A; Angstrom
= 1.0 x 10" meters) or less. Pores larger than 1.000 A are considered
macropores, and pores with diameters in the range of 100 to 1,000 A are defined
as transitional.

Many gaseous air pollutant molecules arc in the 40 to 60 Angstrom  size
range. Thus, if a large portion of an adsorbent’s surface area is associated with
pores smaller than 60 Al many contaminant molecules will be unable to reach
these sites.

The large pores serve mainly as passageways to the smaller pores where the
adsorption forces are stronger. These forces are strongest in pores that are
smaller than approximately twice the size of the contaminant molecule where the
molecules experience overlapping attraction of the closely-spaced walls.
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Capillary condensation occurs when mulitiple layers of adsorbed contaminant
molecules build up from both sides of the pore wall, totally packing rthe pore and
condensing in it. This activity usually occurs only in the micropores. The
amounts of contaminant removed increase because additional molecules
condense on the sutface of the liquid that has formed.
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Adsorption Systems

Nonregenerative Adsorption Systems

Nonregenerative adsorption systems are manufactured in a wide variety of
physical configurations. They usually consist of thin adsorbent beds, ranging in
thickness from 0.5 to 4 inches (1 to 10 em). These thin beds have low-pressure
drops, normally below .25 in W.C. (0.06 kPa) depending on the bed thickness,
gas velocity, and particle size of the adsorbent. Bed areas are sized to control the
gas velocity through them from 20 to 60 ft/min (6 to 18 m/ min). Service time
for these adsorption units can range from six months for “heavy” odor
concentrations to two vears for trace concentrations or intermittent operations.”’
Nonregenerative adsorption systems are used mainly as air purification devices
for small air flow streams such as offices and laboratory exhausts.

These thin bed adsorbers are flat, cylindrical, or pleated. The granules of
activated carbon are retained by porous support material, usually perforated sheet
metal. An adsorber system vsually consists of a number of retainers or panels
placed in one frame. Figure 4-4 shows a nine-panel, thin-bed adsorber. The
panels are similar to home air filters except that they contain activated carbon as
the filter instead of tiberglass.

Carbon filter

Figure 4-4. Thin-bed adsorber — nine-cell system,

The pleated cell adsorber (Figure 4-3) consists of one continuous retainer of
activated catbon, rather than individual panels. Cylindrical canisters (Figure 4-5)
are usually small units designed to handle low flow rates of approximately 25
ACEM (0.7 m’/min). Cylindrical canisters are made of the same materials as the
panel and pleated adsorbers, but their shape is round rather than square. Panel
and pleated beds are dimensionally about the same size, normally 2 ft by 2 ft (0.6
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m by 0.6 m). Flat panel beds are sized to handle higher exhaust flow rates of
approximately 2,000 ACI'M (57 m’/ min), while pleated beds are limited to flow
rates of 1,000 ACFM (28 m’/min).

Activated
carbon

Pleated thin bed Canister

Figure 4-5. Nonregenerative adsorbers.

Thick-bed nonregenerative systems are also available. One system, shown in
Figure 4-6, is essentially a 55-gallon drum. The botrom is filled with a material
such as gravel to support a bed of activared carbon welghing approximately 150
Ib, (70 kg). These units are used to treat small low rates of 100 ACFM (2.8
m’/ min) from laborarory hoods, chemical storage tank vents, or chemical
reactors.
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f/'— Activated
# carbon

Support
material

¢

Figure 4-6. Thick bed nonregenerative adsotber.

A flowchart of a simple system containing a small-scale nonregenerative
adsorber is shown in Figure 4-7. Solvent-laden air (SLA) is generated in a
laboratory hood or small-scale industrial process that is almost entirely enclosed
in a hood. A centrifugal fan discharges the SLA at positive pressure first to a
particulate filter and then into the activared carbon pancls or bartels. The cleaned
gas stream is then exhausted directly to the atmosphere.

@

Nonregenerative
carbon bed

|

Process

Figure 4-7. Flowchart of a simple nonregenerative adsorber.
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The instrumentation on these systems is usually limited. In some cases, gas
stream temperature monitors (usually dial-type thumomcrux) are mounted In
the inlet and outlet ducts of the activated carbon panel units or barrels. An
Increase in the inlet temperature from the design or baseline levels indicates that
the service life of the activated carbon may be chuw d. An increase in the outlet
temperature compared to the inlet temperature may indicate that liquid droplets
of solvent are being captured in the bed and increasing the bed temperature.
High outlet temperatures must be monitored to prevent fires.

Paruculate filters may be used to prevent the accumulation of dusts, fibers,
and other debtis from pluggmo the passages through the activated carbon bed.
The static pressure drop across these filters provides an indicadon of filter
overloading, which reduces gas How rthOh the system.

Due to the physical scqlc of the nonregenerative systems, 1t is uneconomical
to include outler <)1g’mlc vapor concentration monitors since these instruments
can cost several dmes the total cost of the control system. Accordingly. with
these small systems, there is no direct indication that the unir is approaching
saturation.

Regenerative Adsorption Systems — Fixed-Bed Designs

Large regenerative adsorption systems can be categorized as fixed, moving, or
f////f// ed beds. The name refers to the manner in which the gas stream fmd
adsorbent are brought into contact. The choice of a particular system depends on
the pollutants to be controlled and the recovery requirements.

Fixed carbon adsorption beds are commonly used to control a vatiety of
organic vapors and are often regenerated by low-pressure steam. ‘They are best
used when the liquid organic is immiscible with water when steam is used during
the regeneration step. Relatively pure otganic liquids may be recovered by
condensing the regeneration exhaust and separating the water and the organic
based on dlfrelcnt dumtlc

Fixed-bed adsorption systems usually involve multple beds. One or more
beds treat the process exhaust, while the other beds are cither being regenerated
or cooled. A flowchart of a typical two-bed adsorption svstem is ah()\vn in Figure

4-8.

4-10



APT! 415: CONTROL OF GASEOUS EMISSIONS

Solvent-laden air

Steam

Steam + Solvent

P
o

Purified air

Figure 4-8. Two-bed adsorption system.

As shown, solvent-laden air enters Bed 1, which is in the adsorption mode.
Gas flow is usually in the downward direction to avoid possible entrainment of
carbon particles that might occur in the upflow mode. Solvent is adsorbed while
purified air is discharged to the atmosphere. At the same time Bed 2 1s in the
regeneration mode. Steam is fed to Bed 2 and steam plus solvent exit the bed and
are fed to the solvent recovery svstem. The functions of the two beds are
switched periodically by opening and closing appropriate dampers. The switching
may be based either upon a time cycle or when the adsorption bed approaches
saturation and the solvent concentration in the purified air increases to some
predetermined level. Three or more beds may be required if the duration of the
adsorption and regeneration/cooling cycles cannot be matched.

A more complete three-bed system is shown in Figure 4-9. The SLA stream
is first prerreated to remove any solid particles that could plug the carbon bed
and prevent proper contact between the gas stream and the adsorbent bed. The
solvent-laden air stream is often passed through an indirect heat exchanger (cold
water tubes) to lower the gas temperature to the range of 60°F to 100°F (15°C to
40°C) where adsorption efficiency and adsorbent service life are both optimum.
The pretreated gas stream then enters one of the parallel vessels that house the
adsorbent beds. In Figure 4-9 we can imagine that the top bed 15 in the
adsorption mode while the second bed is being regenerated and the third is
cooling prior to its next adsorption phase. The steam plus regenerated solvent
pass first to a condenser and. if the steam and solvent are immiscible, to a
decanter where separation occuts due to density differences in the two phases. If
the solvent and steam arc miscible, distillation may be required for separation.
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Steam and
solvent vapor
to condenser

‘:‘ Heat

Solvent : exchanger
laden Steam m Air to stack

Steam and

air Particulate
3 ') matter filter| | o>
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solvent vapor

< ]
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Particulate “'—“O'j Steam and
solvent vapor
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Cold
Steam  water
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vapor
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Condenser : .
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Water tank

Figure 4-9. Multi-bed, fixed-bed-type adsorption system.

—» Decanter |-

Regenerative fixed carbon beds are usually from 1 to 4 £t (0.3 to 1.2 m) thick.
The maximum adsorbent depth of 4 ft (1.2 m) is based on pressure drop
considerations.® Superticial gas velocities through the adsorber range from 20 to
100 ft/min (6 to 30 m/min). Pressure drops normally range from 3 to 15 in.
W.C. (() /7 to 3.75 kPa), depending on the gas velocity, bed depth, and carbon
pellet size.” A cutaway sketch of a fixed-bed adsorber vessel is shown in Fi agure 4-
10.
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Solvent- ' Steam
laden air __l and vapor

S
RY

Exhaust

Steam

Figure 4-10. Cutaway sketch of horizontal adsorber vessel.

Adsorbers of this type are manufactured as a package system capable of
handling flow rates up to 400,000 ACFM (11,500 m’/min). Larger units must be
engineered and fabricated for the specific application.

Some fixed-bed adsorbers have been designed recently with “multi-pass”
capability in order to increase the solvent vapor removal efficiency. The last
adsorber vessel that has been regenerated is placed as a second stage” by using a
series of dampers and connecting ductwork. The air stream passing out of the
first adsorber is then directed through this second vessel in order to remove the
solvent vapors that penetrated the first unit. This approach is also called
series] parallel.

Two-chamber, fixed-bed adsorbers have also been developed using carbon
fiber adsorbent clements. The activated carbon is prepared as fiber-coated
surfaces, a number of which are mounted in a single chamber. The carbon fiber
is a thin layer of material with micropores leading directly from the adsorbent
surface." With the two-chamber design, one of the chambers is 1n adsorpron
mode, while the other is desorbed using hot steam. Because of the thin depth of
the material, desorption times are shorter than those for the conventional deep-
bed, carbon pellet designs. A diagram of a two-bed, carbon fiber adsorber is
shown in Figure 4-11.
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Purified exhaust air

Steam
Cooling water  solvent
mixture

P
Control | .
panel

Solvent-laden
. exhaust air

Waste water

Separator

“* Recovered solvent

Figure 4-11. Catbon fiber system.
(Reprinted courtesy of Durr Industries, Inc.; Plymouth, Michigan.)

Regenerative Adsorption Systems — Moving-Bed Designs

Moving-bed systems can use a carbon bed more effectively than a fixed-bed
system because the solvent-laden air stream passes only through the unsaturated
portion of the carbon bed, reducing the distance the air stream travels through
the bed; therefore, the static pressure drop is low.

One type of moving-bed adsorber is the rotary wheel zeolite adsorber, such as
shown in Figure 4-12. The zeolite adsorbent is mounted in a vertically otiented
wheel that rotates at a rate of approximately five revolutions per hour. Three
quarters of the wheel are in adsorption service while one quarter is being
desorbed using hot air. The desorbed gas stream has a VOC content that is
concentrated by approximately a factor of 10 to 15 over the inlet level and a flow
rate that is less than 10% of the inlet gas stream. Overall VOC adsorption
efficiencies are in the range of 90% to 98"%.
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. Goncentrated VOC

Process fan
Process air
and VOCs

Clean air exhaust —
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Figure 4-12. Rotary wheel zeolite adsorber.

Another type of moving-bed adsotber is the rotary carbon-fiber adsorber.
This adsorber uses activated carbon-fiber paper prepared in a corrugated
honeycomb arrangement (Figure 4-13a). The absorbent is mounted in a rotor
that turns continuously at a speed of 1 to 9 revolutions per hour.”” Desorption is
accomplished using hot air that passes through the honeycomb as it rotates into

position.
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Cleaned air

Honeycomb

Figure 4-13a. Rotor for carbon-fiber system.

Clean process air

Solvent-laden
process air

Rotor drive

Soivent-laden

Adsorbent media desorption air

Figure 4-13b. Rotor system.
(Reprinted courtesy of Durr Industries, Inc.; Plymouth, Michigan.)

Adsorption and  desorption are performed  simultancously on  different
sectors of the rotor. The desorbed solvent vapors are at concentrations of 5 to
15 dmes the inlet levels. Accordingly, the system is atrractive for the
pretreatment of dilute solvent-laden air streams prior to incineration. The
carbon-fiber rotor system is shown in Figure 4-13b. ‘
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Regenerative Adsorption Systems — Fluidized-Bed Adsorbers

A fluidized bed system, shown in Figure 4-14, uses the motion of the solvent-
laden gas stream to entrain adsorbent material and thereby facilitate good gas-
solid contact. The VOC-laden gas stream is introduced at the b()rtom of the
adsorber vessel and passes upwud through the fluidized adsorbent with the
puritied gas exiting at the top. The dd\mbcm plus VOC is pneumatically
conveyed to the dumpnon vessel for regeneration. Regeneration gas plus VOC
exit from the top and are re ady for further treatment. The regenerated adsorbent
is then pneumatically conveyed back to the adsorption vessel. Because the
adsorption  and dcsorpmcm processes arc  physically  separate, organic
contaminants can be concentrated by a factor of 10 to 50,

Purified gas Regeneration gas + VOC

adsorbent
saturated
with VOC

Adsorber " Regenerator

regenerated
adsorbent

VOC-{aden gas Regeneration gas

Figure 4-14. Fluidized bed adsorber/regenerator.

A system that consists of multiple fluidized beds is shown in Figure 4-15.

VOC-laden gas enters at the botrom of the adsorber and passes upward through
a sertes of beds. The adsorbent flows downward from bed to bed until it reaches
the bottom. The saturated adsorbent is then transported pneumatically to the
desorption vessel for regeneration. In this system regeneration is accomplished
by indirect conract with h<>t gases from the oxidizer. The regenerated adsorbent
1s then transported back to thc adsorption vessel while thc desotbed VOC 1s
dc:.stm_vcd in the oxidizer.
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Figure 4-15. Fluidized-bed adsorbet.
(Reprinted courtesy of Weatherly, Inc.; Atlanta, Georgia.)

Both the moving bed and fluidized bed systems provide continuous
operation and more efficient utilization of the adsorbent. These systerns can be
used with either polymeric adsorbents or activated carbon adsorbents. Tt is
necessary to use an adsorbent that can withstand the physical aterition inherent in
the system. A “beaded” activated carbon that minimizes artrition loss has been
developed. The beaded shape is inherently stronger and has berter fluidity
properties than granular carbon. This type of carbon has been used in a few
installations and is reported to reduce the attrition loses to 2% to 5% per year.

4.2 Operating Principles

Adsorption Steps

Adsorption occurs in a series of three steps. In the first step, the contaminant is
transferred from the bulk @as stream to the external surface of the adsorbent
material. In the second step, the contaminant molecule diffuses from the
relatively small area of the external surface (a few square meters per gram) into
the macropores, transitional pores, and micropores within each adsorbent. Most
adsorption occurs in the micropotes because the majority of available surface
area 1s there (hundreds of square merers per gram). In the third step, the
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contaminant molecule adsorbs to the surface in the pore. Figure 4-16 illustrates

this overall mass transfer, diffusion, and adsorption process.

Step 1: Step 2: Step 3:
Mass transfer to adsorbent surface Diffusion into pores of adsorbent Adsorption onto surface of pores
Contaminant Contaminant Contaminant
molecules molecules molecules

Figure 4-16. Adsorption steps.

Steps 1 and 2 occur because of the concentration difference between the
bulk gas stream passing through the adsorbent and the gas near the surface of
the adsorbent. Step 3 is the actual physical bonding between the molecule and
the adsorbent surface. This step normally occurs more rapidly than steps 1 and 2.

Adsorption Forces

The adsorption process is classified as either physical or chemical. The basic
difference is the strength in which the gas molecule 1s bonded to the adsorbent.
In physical adsorpton, the gas molecule is held to the solid surface by weak
forces of intermolecular cohesion. The chemical narure of the adsorbed gas
remains unchanged; therefore, physical adsorption is a readily reversible process.
In chemical adsorpton a strong chemical bond is formed between the gas
molecule and adsorbent. Chemical adsorption, or chemisorptions, is not easily
reversed.

Physical Adsorption

The forces active in physical adsorption are electrostatic in nature and occur
under suitable conditions 1n most gas-solid svstems. These forces are present in
all states of matter: gas, liquid, and solid. They are the same forces of attraction
that cause gases to condense and deviate from ideal behavior under extreme
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conditions. Physical adsorption is also referred to as van der Waals adsorption.
Because of van der Waals’ forces, physical adsorption can form multiple layers of
adsorbate molecules, one on top of another.

The electrostatic effect that produces van der Waals™ forces depends on the
polarity of both the gas and solid molecules. Molecules in any state are either
polar or nonpolar depending on their chemical structure. Polar substances
exhibit a separation of positive and negative charges within the compound,
which is referred to as a permanent dipole. Water is a ptime example of a polar
substance. Nonpolar substances have both their positive and negative charges in
one center so they have no permanent dipole. Most organic compounds are
n(mp()lar bCCﬂUSC of lfh(iil.” Syﬁ.‘)m(‘.t.l.'y‘

Physical adsorpton can result from three different cffects: orlentation,
dispersion, or induction (Figure 4-17). For polar molecules, attraction occurs
because of the orientation effect. The negative charge of one molecule is attracted to
the positive charge of the other. An example of this type of adsorption is the
removal of water vapor (polar) from an exhaust stream using silica gel (polar).

Orientation Effect Dispersion Effect induction Effect
Polar-Polar Nonpolar-Nonpolar Polar-Nonpolar

Figure 4-17. Physical forces causing adsorption.

The adsorption of a nonpolar gas molecule onto a nonpolar surface Is
accounted for by the dispersion effect. This effect is based on the fact that although
nonpolar substances do not possess a permanent dipole, they do have a
fluctuating or oscillating dipole. Fluctuating dipoles are a result of momentary
changes in electron distribution around the atomic nuclei. In a nonpolar
substance, when two fluctuating dipoles come close to one another. their total
energy decreases, and they fluctuate in phase with cach other. This is the origin

4-20



APTI 415: CONTROL OF GASEOUS EMISSIONS

of the name dispersion effect. The adsorption of organic vapors onto activated
carbon is an example of nonpolar molecular attraction.

The attraction between a molecule with a permanent dipole (polar molecule)
and a nonpolar molecule is caused by the indmtion effecr. A molecule with a
permanent dipole can induce polarity into a nonpolar molecule when they come
in close contact. The energy of this effect is determined by the polartzability of
the nonpolar molecules. The induction cffect is, however, small when compared
to the orientation or dispersion effects. Therefore, adsorption systems use polar
adsorbents to remove polar contaminants. This ensures that the inter-molecular
forces of attraction between the gas and solid will be greater than those berween
similar molecules in the gas phase.

Chemisorption

Chemical adsorption (chemisorption) results from a chemical interaction
between the gas and the solid. The gas is held to the sutface of the adsorbate by
the formation of a chemical bond. Adsorbents used in chemisorption can be
either pure substances or chemicals deposited on an inert carrier material. One
example of the former is the use of pure iron oxide chips to adsorb hydrogen
sulfide gas. An example of the latter is the use of activated carbon that has been
impregnated with potassium iodide to remove MEercury vapors.

All adsorption processes are exothermic whether adsorption occurs from
chemical or physical forces. The fast-moving gas molecules lose kinetic energy
when adsorbed on the solid, which results in the liberation of heat.

In chemisorption, the heat of adsorption is comparable to the heat evolved
trom an exothermic chemical reaction, usually over 10 Keal/gm moles. The heat
given off by physical adsorption is much lower, approximately 0.1 Kcal/ gm
mole, which is comparable to the heat of condensation. Molecules thar are
chemisorbed are very difficult (and, in some cases, impossible) to remove from
the adsorbent surface. Either increasing the operating temperature or reducing
the pressure of the adsorbent bed can usually remove physically adsorbed
molecules. Chemisorption stops when all the active sites on the surface of the
adsorbent have reacted. forming only a monolayer of adsorbate molecules on the
surface. Multilavers of adsorbed molecules can often be formed in physisorption.
While the physical adsorption rate decreases with increasing remperature, the
chemisorption rate increases with increasing temperature. Chemisorption is a
highly selective process. A gas molecule must be capable of forming a chemical
bond with the adsorbent surface for chemisorption to occur. Physisorption, in
contrast, 1s a more general phenomenon. For these reasons physical adsorption is
more desirable for air pollution control. A summary of the characteristics of
physical versus chemical adsorption is presented in Table 4-2.

Table 4-2. Summary of the characteristics of chemisorption
and physical adsorption.
Chemisorption Physical Adsotption
Releases high heat, 10 Kcal/ gm mole Releases low heat, 0.1 Keal/em mole
Forms a chemical compound Gras retamed by dipolar interaction
Desorption difficult Desorption casv
Adsorbate recovery impossible Adsorbate recovery casy
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Adsorption-Capacity Relationships ‘
Most available data on adsorption systems are determined at equilibrium
conditions. The equilibrium capacity is the maximum amount of vapor that can
be adsorbed at a given set of operating conditions. Adsorption equilibrium is the
set of conditions at which the number of molecules arriving on the surface of the
adsorbent equals the number of molecules leaving. The adsorbent bed becomes
“saturated with vapors” and cannot remove any tmore vapors tfrom the exhaust
stream. Although a number of variables affect adsorption capacity, gas
temperature and pressure are the two most ImMportant.

Adsorption equilibrium data may be presented in three forms: isotherm at
constant temperature, isobar at constant pressure, and isostere at constant
amount of vapor adsorbed.

Lsotherm
The most common and useful method of presenting adsorption equilibrium data
is the adsorption isotherm, a plot of the adsorbent capacity versus the partial
pressure of the adsorbate at a constant temperature. Figure 4-18 is an example of
an adsorption isotherm for carbon tetrachloride on one specific actvated carbon.
Adsorption capacity may be presented in many different of unirs, with pounds of
adsorbate per 100 pounds of adsorbent being typical. Data of this type are used
to estimate the size of adsorption systems as demonstrated in Problem 4-1.
Attempts have been made to develop generalized equations to predict
adsorption equilibrium from physical data. This is difficult because adsorption
isotherms take many shapes depending on the forces involved. Tsotherms can be
concave upward, concave downward, or “S” shaped. To date, most of the
theories agree with data only for specific adsorbatc-adsorbent systems and are
ralid over limited concentration CANEES.

100

—
Q

o rrod rrrrvrob v o o ol
0.001 001 0.1 1.0

Capacity weight, % (1 Ib CCl4/100 Ib C)
= W
e el

Partial pressure, psia

Source: Adapted from Technical Bulletin, Calgon Corp.
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Figure 4-18. Adsorption isotherm for carbon tetrachloride on
one specific commercial activated carbon adsorbent product.

Problem 4-1

A dry cleaning process exhausts a 15,000 SCFM air stream containing 680-ppm
carbon tetrachloride. Given Figure 4-18, and assuming that the exhaust stream s
at approximately 140°F and 14.7 psia, determine the saturation capacity of the
activated catbon.

Solution:
Step 1. In the gas phase, the mole fraction (¥) Is equal to the ppm divided by 10",

¥ = 630 ppm = 0.00068

The partial pressure is the product of the total pressure and the mole
fraction.

P* = yP = (0.00068)(14.7 psia) = 0.010 psia

Step 2. From Figure 4-17, at a partial pressure of 0.01 psia and a temperature of
140°F, the carbon capacity is read as approximately 45 Ib CCL/ 100 b C, or
45%. This is also equal o 45 gm CCl,/100 em C.

It must be noted that, in practical applications, adsorbers use more carbon
than is required at saturation to ensure that uncaptured vapors are not exhausted
to the atmosphere. Problem 4-2, presented later in this chapter, illustrates this
point.

Lsostere

The isostere is a plot of the natural log of the pressure versus the reciprocal of
absolute temperature (In[p] vs. 1/ 1) at a constant amount of vapor adsorbed.
Adsorption isostere lines are straight for most adsorbate-adsorbent systems.
Figure 4-19 shows an isosteres for the adsorption of H,S gas onto molecular
sieves. The isostere is important because the slope of the isostere corresponds to
the differential heat of adsorption. The total or integral heat of adsorption is
determined by integration over the toral quantity of matetial adsorbed.
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Figute 4-19. Adsorption isosteres of H;S on 13X molecular sieve (loading in %
H,S by weight).

Lsobar

The isobar is a plot of the amount of vapor adsorbed versus temperature at a
constant partal pressure of the adsorbate. Figure 4-20 shows an isobar for the
adsorption of benzene vapors on an activated carbon.
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Figure 4-20. Adsorption isobar for benzene on an activated carbon
(Pl)cnzcllc = 10.0 mm Hg).

Note that the capacity units in this isobar are ml benzenc/ gm C. Also note
that the amount adsorbed decreases with Increasing temperature. This is always
the case for physical adsorption.

Because the isotherm, isostere, and isobar for a given adsorbate-adsorbent
system are developed at equilibrium condidons, they are mutally dependent. By
determining one, such as the isotherm. the other two relationships can be
determined. In the design of an air pollution control system. the adsorption
isotherm is by far the most commonly used equilibrium relationship.

4.3 Adsorption System Performance

Appilicability

Nonregenerative Systems

Nonregenerative systems are applicable to a wide variety of small, low-
concentration organic vapor sources. As a very approximate guideline, organic
compounds having molecular weights greater than 50 and/or boiling points
greater than 68°F (20°C) can be adsorbed. Because these units are ot
regenerated, it 1s often possible 10 use them up to 50% of the saturation level
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indicated by the applicable adsorption isotherm. This is generally a higher
adsotbent wudlization than is practical in regenerative systems. Accordingly,
nonregenerative units can have a relatively long service life despite the limited
quantity of adsorbent present.

Regenerative Systems

Conventional regenerative carbon bed adsorbers are used primarily for the
removal and/or tecovery of organic compounds having molecular weights
between approximately 50 and 200." These compounds usually have boiling
points between 68°F and 350°F (20°C to approximately 175°C)."" Very high
molecular weight, high boiling point compounds have such a strong atfinuty for
the adsorbent that it is impractical to desorb these materials.

Table 4-3 presents examples of organic compounds suitable for regenerative
carbon adsorption. This is not a complete list because carbon adsorption is used
for a wide variety of otrganic compounds. Other compounds, such as those listed
in Table 4-4, are not suitable for regenerative adsorption because of their
reactivity or high molecular weights and boiling remperatures.

Table 4-3. Examples of organic compounds suitable for carbon adsorption.
Lower
Otganic Compound | Boiling Point | Molecular | Water | Flammable Explosive
°F (°C) Weight Soluble Liquid Limit,
% Vol
Aliphatic
Heptane 209 (98.4) 100.2 No Yes 1.20
Hexane 156 (68.7) 86.2 No Yes 1.20
Pentane 97 (36.1) 722 No Yes 1.50
Naptha 288 (142) - No Yes 0.92
Mineral Spirits 381 (194) - No Yes <1.00
Stoddard Solvent 379 (193) - No Yes 110
Aromatic
Benzene 176 (80.0) 78.1 No Yes 1.40
Toluene 231 (110.0) 92.1 No Yes 140
Xvlene 292 (144.4) 106.2 No Ves 1.00
Ester
Buryl Acerate 259 (126.1) 110.2 No Yes . 760
Ethyvl Acerate 171 (77.2) 88.1 Yes Yes 2.50
Halogenated
Carbon Tetrachloride 170 (76.7) 153.8 No No N.F.
Ethylene Dichloride 210 (98.9) 85.0 No Yes 6.20
Methylene Chloride 104 (40.0) 84.9 Yes No N.F.
Perchloroethylene 250 (121.1) 165.8 No No N.F.
Trichloroethylene 189 (87.2) 1314 No No N.F.
Trichloroerhane 165 (73.9) 133.4 No No N.F.
Ketones
Acetone 133 (56.1) 58.1 Yes Yes 2.60
Diacerone Alcohol 203 (145.0) 116.2 Yes Yes -
AMethyl Ethvl Ketone 174 (78.9) 72.1 Yes Yes 1.80
Methyl Isoburyl Ketone| 237 (113.9) 100.2 Yes Yes 1.20
Alcohols
Butvl Alcohol 241 (116.1) 741 Yes Yes 1.40
Erhanol 165 (73.9) 46.1 Yes Yes 4.30
Propvl Alcohol 205 (96.1) 60.1 Yes Yes 2.0
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Table 4-4. Organic compounds
not usually suitable for carbon adsorption,
Reactive Compounds High Boilers
Organic acids Plasucizers
Aldehydes Resins
Monomers (some) Long Chain HCs (+Chy)
Ketones (some) Glyeols, Phenols, Amines

Adsorption Capacity

Three important terms are used in acrual systems to describe the capacity of the
adsorbent bed. measured. for example, in pounds of vapor per pound of
adsorbent.

®  Breakthrongh capacity is defined as the capacity of the bed at the dme where
unadsorbed vapor begins to be emitted.

*  Saturation capacity (or equilibrium capacity) is the maximum amount of
vapor that can be adsorbed per unit weight of carbon. This is the capacity
read from the adsorpuon isotherms.

®  Working capacity is a fraction of the saturation capacity, often in the range
from 0.1 to 0.5 of the saturation capacity, that is used for design
purposes. Smaller working capacities Increase the amount of carbon
required. The designer selects the appropriate fraction for individual
systems by balancing the cost of carbon and adsorber operation versus
preventing breakthrough.

It is generally uneconomical to desorb all vapor during the regeneration
cycle. The small amount of residual vapor left in the bed is referred to as the heel,
which accounts for a large portion of the difference between the saturation
capacity and the working capacity. In some cases, the working capacity can be
estimated by assuming that it is equal to the saturation capacity minus the heel.'
Problem 4-2 illustrates one method of estimating the working capacity. In all of
the examples in this course, a design factor of (.25 of the saturation capacity is
used. This is the same as assuming that the working amount of carbon is four
times the amount required at saturation.

Problem 4-2

A dry cleaning process exhausts a 15000 SCFM air stream containing 680 ppm
carbon tetrachloride. Based on Figure 4-17 and gas stream conditions of 140°F
and 14.7 psia, estimate the amount of carbon required if the adsorber operates
on a four-hour cycle. Note that saturation capacity of the activated carbon is
45% by weight. The molecular weight of CCl, is 154. Use a working capacity of
25% of the saturation capaciry.

Solution:
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Step 1. Compute the flow rate of CCl,.

Qm” = 15,000 SCFM x 0.00068 = 10.2 SCFM Cdl,
Convert to pounds per hour:

1026 Ibmole 154 1bn 60 min
X X X

min 385.4ft" Ibmole  hour

= 2451bm CC], /hour

For a four-hour cycle:
4 % 245 =980 1b,, CCl,
Step 2. The amount of activated carbon (at saturation) required is:

100 Ib = carbon
301, CCL

980 Ib,, CCL. | x

= 3270 Ib  activared carbon

The actual amount of activated carbon required can be estmated by
multiplying the amount needed at saturation by four (based on the working
capacity of 25% of the saturation capacity).

4 x 2178 = 8710 1b, carbon per four-hour cycle per adsorber

Note: This gives only a rough estimate of the amount of carbon needed.
Actual working capacity may be 25% to 75% of the saturation capacity.

Factors Affecting Adsorption System Performance

A number of factors or system variables that influence the performance of a
physical adsorption system are discussed in the fe llowing sections.

Temperature

The capacity of an adsorbent decreases as the temperature of the system
mncreases, as illustrated in Figure 4-21. As the temperature increases, the vapor
pressure of the adsorbate increases, raising the energy level of the adsorbed
molecules. Adsorbed molecules now have sufficient energy to overcome the van
der Waals” attraction and migrate back to the gas phase. Molecules already in the
gas phase tend to sty there due to their high vapor pressure. As a general rule,
adsorber temperatures are kept below 130°F (54~°C) to ensure adequate bed
capacities. Temperatures above this limit can be avoided by cooling the exhaust
stream to be treated.
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Carbon capacity —»

Temperature —>

Figure 4-21. Carbon capacity versus gas stream temperature.

Adsorption is an exothermic process with the heat released for physical
adsorption approximately equal to the heat of condensation. At low
concentrations (below 1,000 ppm), the heat release is minimal and is quickly
dissipated by the gas flowing through the bed. At higher concentrations (e.g..
5,000 ppm), the bed temperature can increase, thus causing the 1d<0rpt1()n
capactty to decrease. In addidon, granular carbon is a good msulatm that inhibits
beat dissipation from the interior of the bed. In some cases, especially ketone
recovery. the temperature rise can cause auto-ignition of the carbon bed.

Pressure

Adsorption capacity increases with an increase in the partial pressure of the
vapor, which is proportional to the total pressure of the system. Any increase in
pressure will increase the adsorption czlpacit\' The increase in capacity occurs
because of a decrease in the mean free path of vapor at higher pressures. Simply,
the molecules are packed more tightly together. More molecu]cs have a chance to
“hit” the available adsorption sites, increasing the number of molecules
adsorbed.

Gas Velocity
The gas velocity through the adsorber bed determines the contact or residence
time between the gas stream and adsorbent. The residence time directly affects
capture efficiency. The lower the gas velocity (the longer the contact time)
through the adsorbent bed. the greater is the probability of a contaminant
molecule reaching an available site. In order to achieve 90% or more capture
efficiency, most carbon adsorption systems are designed for a maximum gas
velocity of 100 ft/min (30 m/min) through the 1ds01bc A lower limit of at least
20 ft/min (6 m/min) is mainrained to avoid flow problems such as channeling.
Gas velocity through the adsorber is determined by dividing the gas
volumetric flow rate by the cross-scctional area of the adsorber. By specifying the
gas velocity through the adsorber, the cross-sectional area is also specified.
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Problem 4-3

A regenerative carbon bed system has three beds in parallel, cach having a gas
flow rate of 9.000 SCFM, a gas temperature of 100°F, and a gas pressure of +4
in. W.C. The barometric pressure is 30.3 in. Flg. What is the minimum cross-
sectional area of each bed if the gas velocity must be maintained below 100 feet
per minute?

Solution:
Step 1. Calculate the absolute static pressure.

SP ot = (4 in. W.C.)+ 303 in.Hg WTin WC _ 6in W,

29.92in.Hg

Step 2. Caleulate the gas flow rate in ACFM.

ACFM = 9,000 SCEM [ 460°R + 100 1]( 407 in. W.C.

528°R 4161n. W.C.
Step 3. Calculate the minimum cross-sectional area of the bed to maintain a
maximum of 100 ft/min.

) = 9340 ACFM

. . { Gas flow rate in ACFM
Velocity =

Area
0 340 ACEN
100 ft/mmin = (,),gdr(m(,fmj
Area
Area = 034 £

Increasing the gas flow rate through the absorber increases the pressure
drop. Within the above stated maximum and minimum flow rates, the allowable
pressure drop usually dictates the required tower cross-sectional area and flow
rate. The pressure drop across the bed also depends on the depth of adsorbent.

As stated previously, activated carbon will preferendally adsorb nonpolar
hydrocarbons over polar water vapor. The water vapor molecules in the exhaust
stream exhibit stronger attractions for each other rather than the adsorbent.
However, at high relative humidity the number of water molecules increases to
the extent that they begin to compete with the hydrocarbon molecules for active
adsorption sites, thus reducing the capacity and efficiency of the adsorption
system.

Fxhaust streams with humidities greater than 50% may require installation of
additional equipment. Condensers to remove a portion of the water are one
solution. Dilution air containing less moisture than the process stream has also
been used. The contaminant stream may also be heated to reduce the humidity as
long as the increase in temperature does not greatly affect adsorption efficiency.
Additional adsorbent can be added to help offset the reduced efficiency.
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Bed Depth

Providing a sufficient depth of adsorbent is very important in achieving efficient
VOC removal due to the fact that adsorption rate is not infinitely fast. There are
practical minimum and maximum limits to the bed depth.

The minimum depth is based primatily on the length of the mass transfer
zone (MTYZ) that, at fixed conditions such as temperature, partial pressure, and
gas velocity, 1s related to the rate of adsorption. The MTYZ is the volume of the
bed where mass transfer occurs at any one ume. The MTZ starts on the gas inlet
side of the bed and moves through the bed as illustrated in Figure 4-22. The
actual length of the MTZ remains fairly constant throughout the adsorption step.
As long as the leading edge of the MTZ is above the bed outlet, the effluent
concentration ¢, remains very low, because that portion of the bed in front of the
MTZ has not vet been exposed to VOC.

Mass transfer zone Saturated bed

“——Breakpoint

& L
Figure 4-22. MA¥8&ransfer zone.

Solutga concentration
in effluent

When the leading edge of the MTZ reaches the outlet of the bed, the
concentration of contaminant in the cffluent suddenly begins to rise. This is
referred to as the breakthrough point. If the contaminated gas stream is not
switched to a newly regenerated bed, the concentration of contaminant in the
outlet will quickly rise until it equals the initial concentration. c,.

If the adsorber bed depth is shorter than the required MTZ, breakthrough
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MT7Z is important in determining the minimum bed depth.

Estmating the length of th MTZ 1s difficult because it depends on six
scparate facrors: (1) Adsmbcm partcle size, (2) gas velocity, (3) adsorbate
concentraton, (4) fluid propertics of the gas stream, (5) temperature of the
system, and (6) pressure of the system. The MTIZ can he estimated from
experimental chta using Equation 4-1." To obtain the necessary data, vendors
will usually test a small portion of the exhaust stream on a pilot adsorber column,
operating at several different bed depths.

] 1)[1~(’:“j
1- X5 Cs

Where: MTZ  =length of MTZ (meters)

(Eq. 4-1) MTZ =

X, = degree of saturation in the MTZ (%), usually assumed
to be 50"

D = bed depth (meters)

Cy = breakthrough capacity (%)

Cq = saturation capacity (%)

In the absence of experimental data, empirical factors are often used to
estimate the MT7Z.

Actual bed depths are usually several times longer than the length of the
MTZ7.. The additional bed depth allows for adequate cycle times. Equation 4-1
can be rearranged to solve for breakthrough capacity for a fixed bed depth.

(Eq. 4-2) ¢ = EOCHMTZIC (D - MT7)
il D

Often the actual adsorbent depth is fixed by the maximum allowable static
pressure drop across the bed. Pressure drop data for typical carbons are
presented in Figure 4-23." The pressure drop per meter of bed depth is plotted
versus the gas velocity with the carbon mesh size as a parameter. From the
figure, an adsorber with a flow rate of 80 ft/min (24 m/min) using 4x10 mesh
carbon will have a pressure drop of approximately 6 in. W.C, per toot (1.5 kPPa
per meter) of bed depth. Therefore, if the total pressure drop across the bed is
limited to 18 in. W.C. (4.5 kPa). the rotal bed depth should not exceed 3 ft 0.9
mj.
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Linear velocity, cm/s
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Pressure drop per foot of bed depth, in. HoO/ft
Pressure drop per meter of bed depth, kPa/m
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| | I I IHT

10 20 30 40 50 100
Linear velocity, ft/min.

Figure 4-23. Pressure drop versus gas velocity
through a deep bed granular carbon.

Contaminants

Paruculate matter, organic compounds that have high boiling points, and
entrained liquid droplets can also reduce adsorber ctficiency if present in the gas
stream.

Dust or lint greater than 3 micrometers in size can cover the surface of the
adsorbent and reduce the surface area available to the gas molecule for
adsorption. Covering active adsorption sites by an inert material is referred to as
“blinding”™ or “deactivation.” To avoid this situation, almost all industrial
adsorption systems are equipped with some type of upstream particulate matter
removal device.

High boiling point and high molecular weight compounds have such an
affinity for the carbon that it is extremely difficult to remove them by standard
desorption practices. These compounds also tend to react chemically on the
carbon surface, forming solids or polvmerization products that are extremely
difficult to desorh. Loss of carbon activity in this manner is termed chemical
deactivation.

Entrained liquid droplets can also cause operational problems. Liquid
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droplets that arc non-adsorbing can act the same way as particulate matter by
covering the surface and blinding the bed. Liquid adsorbate droplets result in
high heats of adsorption, thereby increasing the temperature and decreasing the
adsorption capacity. In the limit, the liquid organic droplets carried over from the
process can cause bed fires from the released heat. An entrainment separator
may be required when liquid droplets are present.

Adsorbent Regeneration Methods

Periodic replacement or regeneration of the adsorbent bed is manda tory in order
to maintain continuous operation. When the adsorbate concentration is high,
and/or the cycle time is short (less than 12 hours), replacement of the adsorbent
is not feasible, and in situ regeneration is required. Regeneration is accomplished
by reversing the adsorption process, usually increasing the temperature or
decreasing the pressure. Four methods are used commercially for regeneration.

Thermal Swing

The bed is heated so that the adsorption capacity is reduced. The adsorbate
leaves the surface of the carbon and is removed from the vessel by a stream of
purge gas. Cooling must be provided before the subsequent adsorption cycle
begins. Steam regeneration Is a common example of thermal swing regeneration.

Pressure Swing
The pressure is lowered at a constant temperature to reduce the adsorbent
capacity.

Inert Purge Gas Stripping

Purging with an inert gas reduces the partial pressure of the contaminant in the
gas phase, reversing the concentration driving force. Molecules desorb from the
surface into the gas stream.

Displacement Cycle

The adsorbates is displaced by a compound that is preferenually adsorbed. This
method is usually a last resort for situations in which the adsorbate is both
valuable and heat sensiiive and in which pressure swing regeneration s
ineffective.”

Thermal Swing —Steam Stripping . -
Steam stripping is the most common desorption technique because it is simple
and relatively inexpensive. There ate several additional advantages to using steam
for desorption.

*  Alow steam temperature of 230°F (110°C) is sufficient ro desorb most
adsotbates of interest without damaging the carbon.

® Steam readily condenses in the adsorber bed. releasing its (the steam’s)
heat of condensation and aiding in desorption.

* Immiscible organic compounds can be easily separated by condensaton
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and decantation. Miscible compounds will require condensation followed
by distillation.

® Residual moisture in the bed can be removed easily by a stream of cool,
dry air (either pure or process-effluent). '

® Steam is a more concentrated source of heat than hot air and is effective
in raising the temperature of the adsorber bed quickly. Steam also avoids
the potential fire hazard associated with air.

The amount of steam required for regeneration depends on the adsorbate
and the adsorbate loading of the bed. The longer a carbon bed is steamed, the
more adsorbate will be desorbed. It is usually not cost-effective to try to desorb
all of the adsorbate. Acceprable working capacitics can be achieved by using less
steam and leaving a small portion of adsorbate in the bed (the heel). During the
initial heating period, only a small amount of organic is desorbed because a fixed
amount of steam s first required to raise the temperature of the bed to the
desorption temperature. As the bed temperatue increases, the rate of desorption
increases until a plateau is reached. The plateau represents the optimum steam
requirement, usually in the range of (.25 to 0.35 pound of steam/pound of
carbon.” The steam is usually supplied at pressures ranging from 3 to 15 psig,
and steam usage can range anywhere from 0.3 to 10 pounds of steam per pound
of solvent removed.

Some disadvantages are associated with steam regeneration:

® The aqueous effluent from the condenser can pose a water pollution
problem unless the condensate is sent to a wastewater treatment facility.

® Some organic compounds may hydrolyze or form corrosive solutions in
the presence of water. Corrosive substances can greatly reduce the life of
the adsorption equipment unless expensive corrosive resistant materials
are used.

¢ A hot, wet carbon bed will not effectively remove otganic vapors. The
bed will need to be cooled and dried to ensure adequate removal
efficiencies at the beginning of a subsequent cvcle.

Pressure Swing - Vacnum Desorption
Pressure swing or vacuum desorption has onc primary advantage over thermal
(steam) desorption. Desorption is accomplished by a change mn pressure rather
than temperature, so the time required to heat and cool the carbon bed is
avoided. Thus pressure swing allows the bed to be in the adsorption mode for a
greater fraction of the total cycle time. Smaller units may also be used because
there is no increase in air volume due to heating of the bed. Both of these
conditions allow for higher throughputs or smaller adsorber designs than can be
accommodated by thermal swing desorpton systems. Importantly, the desorbed
rapors can be condensed directly, thus avoiding the need for additional
downstream processing cquipment, such as decanters or distillation columns.
The principle disadvantages of a pure pressure swing cycle are its high
operating and construction costs. A vacuum svstem s required, unless the
adsorber is initially operated at clevated pressures so that the pressure swing can
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be accomplished by reducing the vessel to atmospheric pressures. In vacuum
systems, the adsorber vessel and valving must be constructed of materials
capable of Withstanding vacuums of 28 in. Hg. Vacuum systems  operating
cyclically may require more operating attention than other regeneration systems.
To be effective, pressure regeneration systems must operate so that a small
decrease in pressure will result in a drastic shift in the direction of mass transfer.

Problem 4-4

A solvent degreaser is designed to recover toluene from an 8,000 ACFM air
stream at 80°F (27°C) and atmospheric pressure. The company is planning to use
a two-bed carbon adsorption system with a cycle time of 4 hours. The average
concentration of toluene is 2.400 ppm. Given the adsorption isotherm for
toluene (Figure 4-24), and the additional operational data given below, estimate
the following:

® The amount of carbon required for a 4-hour operating cycle (operating
time between desorption steps).
® The square feet of cross-sectional area required based on a 100 ft/min
maximum velocity.
" ®  The depth of the carbon bed.

Given: Molecular weight of toluene = 92.1
Activated carbon density = (30 1b_/ ft')
Solution:

Step 1. First calculate the toluene flow rate.

R 528° .
(8,000 ACFM) %OE = 7,820 SCFM
5

/7

(7,820 SCFM) ( Ib moles total )L 0.0024 Ib moles t’oluene)
385.4scf Ib moles total

= 0.0487 Ib moles toluene/min
The mass flow rate of toluene is:
(0.0487 1b mole/min)(92.1 b, /Ib mole) = 4.49 Ib_/min

Step 2. To determine the saturation capacity of the carbon, caleulate the partial
pressure of toluene at the adsorption conditions.

T - 2400 ppm
P=yP = | PP 14.7 psia ) = 0.0353 psia
' [ 1,000,000 (14.7 psia) p

From Figure 4-24, the saturation capacity of the carbon is 45% or 45 pounds
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toluene pet 100 pounds of carbon at 0.0353 psia.
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Figure 4-24. Toluene isotherm.
Step 3. The amount of carbon at saturation for a 4-hour cycle is:

Ibe toluene ) { 60 min \[ 1001b, carbon  hr

4.49

min he  J{ 381b, toluene cvcle

1k
= 2,390 Ib,, of carbon (at saturation)

The working charge of carbon can be estimated by multiplying the saturation
capacity by foul Theretore, the working dnugc 18

(H(2,390 b, of carbon) = 9,680 Ib,, of carbon for a 4-hour cvcle

The cross-sectional area of the bed is the volumetric flow rate divided by the
allowable v clocity of 100 ft/min through the adsorber.
The required cross-sectional area is:

R Q , _ 5000 A‘\A(‘,‘j‘[-:/'m_ill - 80 fi’
Maximum  Velocity 100 ft/min
Step 4. Estimate the bed depth.
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Each bed of the proposed two-bed system would have to handle the 8,000
ACFM gas flow rate because one bed would be in desorption mode a portion of
the operating time.

At a carbon density of 30 1b,/ft’, the bed depth would be:

Vol. carbon = 9,680 Ib,, carbon/(30 b,/ = 320 f°
Bed depth = 320 £t'/80 ft° = 4 ft

This bed depth may result in excessively high pressure drop, so it may be
preferable to use a larger vessel and a lower gas velocity. The required cross-
sectional area is recalculated below using an average velocity of 60 ft/min rather
than the 100 ft/min value used earlier in this problem.

A= Q _ 8.000 acf/min

= , —— — =133 ft°
Maxtmum Veloceity 60 ft/min

The bed depth for this modified approach would be:

320 f9/133 f =24 fr

4.4 Performance Monitoring

The factors that contribute to premature organic breakthrough in a large fixed-
bed, regenerative system or a large nonregenerative svstem are relatively similar.
The problems include but are not limited to the tollowing:

e Corrosion and subsequent collapse of the pellet beds

e Infrequent desorption

* lLoss of adsorptive capacity due to high boiling point compounds

¢ Plugging of activated carbon pellet beds due to particulate matter

e Physical deterioration of the activated carbon pellets or carbon fiber
materials

¢ Increased operating temperature

* Increased organic vapor concentration

A conventional regenerative deep, fixed-bed system will be used to illustrate
the techniques available to evaluate performance and to identify the problems
listed above. Although the techniques are relatively similar for all types of fixed-
bed systems, some small-scale fixed-bed units will not have all of the on-site
instruments that are economically reasonable for the large installations.

"The example fixed-bed system flowchart is shown in Figure 4-25. This shows
three adsorber beds in parallel. The SLA stream from the process equipment is
discharged by the centrifugal fan through a particulate matter filter and an
indirect heat exchanger into the top of the on-line adsorber vessel. Low-pressure
steam Is used to desorb the organic vapors from the off-line adsorber vessel. The
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typical types of instruments present on a large-scale system are shown in this

flowchart.

Particulate

@ | matter filter |

Heat
Fan exchanger
H ON
Particulate
matter
Cold water
-
Steam and O @

solvent * — 7
e eV > ot

Condenser :
er Aank

A
Figure 4-25. Flowchart of a three-bed (deep bed) absorber.

5.

A control room or control panel for the adsorber svstem is usually located in
an area close to the adsorber vessels. One or more storage tanks are usually also
close to the system.

Outiet VOC Concentration Monitor

The most direct measure of the performance of the adsorber is provided by the
outlet VOC concentration monitor. This instrument draws a sample gas stream
trom the oudet of cach bed on a frequent basis. Common types of instruments
include photoionization and flame ionizaton derectors (FID). The outlet
concentrations are determined and recorded on a data acquisition system (IDAS)
or strip chart recorder at the control panel for the adsorber system. Premature
breakthrough or other improper operation will be indicated by high outlet
concentration.

It should be noted that these instruments provide an accurate indication of
the outlet concentration only when they are calibrated for the specific organic
compound, or compounds, present in the gas stream. The instruments are
usually calibrated using a readily-available organic compound such as methane,
propanc, n-hexane. or 1.3 butadiene that can be prepared in a stable form at
relatively high concentrations (100 to 10,000 ppm). Stable gas samples are much
more difficult to prepare for compounds such as toluene, halogenated organics,
and ketones. When calibraton gases such as methane, propane, or 1.3 butadiene
are used for calibration, the instrument reading is only a qualitative indicator of
performance. However, instrument readings above baseline levels for the unit are
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a clear indication of adsorber performance problems.

The accuracy of the VOC data should be checked regularly. The instruments
should be calibrated on a daily basis using gas cylinders. Calibration gas 1s usually
injected near the sample port on each '1ds01bu bed (Figure 4- 20) so that the
integrity of the sample line to the instrument can be confirmed. A variety of
problems in these sample lines can lead to lower-than-actual organic vapor
concentration readings; these include:

s VOC outlet monitor sample line problems

¢  Airinfiltration due to leaking connections or corroded rubing

*  Adsorpuon and absorption along the tubing walls due to low surface
temperatures and water C(mdc‘nsm(m

* Reduced sample gas flow rates due to partial plugging of the tubing
(primarily affects flame ionization detec tors)

e Inoperative valves controlling sample gas flow from cach adsorber vessel

The calibration frequencies and procedures for the instruments should be
checked. A single point calibration and a zero check should be made on a daily
basis. Outlet concentration data obtained since the last cali bration period may be
corrected for calibration drift and zero drift by computerized data acquisition
systems.

Control room

T Sample gas

Instrument {VOC o 3 st ¢ et e 4 s St 3 oo ¢ i . s . o . . i 1 o 1 o

DAS Calibration gas

OQO"" f= = wn an an Sh wl an anTan mn ws mn mm mm o wa mm e we we

Calibration gas

A
Heat
exchanger )I

Particulate > »Y l »

Solvent f g e
aden matter filter ) Exhaust to
air atmosphere

A -

Figure 4-26. Calibration gas injection locations to check for
sample line tubing problems.

Portable Organic Vapor Concentration Detectors

There are a variety of portable detectors (often termed p(nmhl( VOC analyzers)
that can be used for small-scale fixed-bed adsorbers where it is uneconomical to
have pcrmqnendv mounted instruments. The most common types include (1)
flame ionization detectors. (2) catalytic combustion analvzers, and (3)
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photoionization detectors. All of these are battery-powered instruments that can
be used to obtain a small gas sample and provide a qualitative indication of the
total outlet VOC concentration. These instruments are subject to the same
calibration gas limitations that affect the permanently mounted units on large-
scale adsorber svstems.

Flame lonigation Detectors

The flame ionization detector (FID) extracts 10 to 50 cc/min of the sample gas
that is mixed with cither pure hvdrogen or a hydrogen/helium blend. The
mixture is injected and combusted along with "clean” air in the FID. The organic
compounds oxidized in the hydrogen flame form positive gas ions that are
driven to a collector electrode in the burner chamber. T he electrical current
flowing through this electrode is amplified and provides an indication of the total
mass of organic vapor in the sample gas stream. Any compounds that can be
oxidized in the burner chamber can be detected., including essentially all organic
compounds with the exception of low molecular weight, highly oxygenated or
halogenated compounds, such as formaldehyde and carbon tetrachloride).
Catalytic Combustion Analyzers

The catalytic combustion analyzer is similar to the FID analyzer in that the
organic compounds in the sample gas stream are entrely oxidized during the
analysis. A small sample gas stream passes through a sintered metal detector that
has a catalyst-coated wire. Oxidation of the organic compounds in this detector
changes the electrical resistance of the coated wire. This change in resistance is
converted to a current signal that is proportional to the total organic vapor
concentration. This type of 1nstrument responds to approximately the same rypes
of compounds as the flame ionization detector: however, it is not quite as
sensitive.

Photoionigation Detectors

A photoionization detector (PID) pulls a sample gas stream through a small
chamber where the organic compounds are irradiated with ultraviolet light. A
small fraction of the organics Is photoionized to form positive ions that are
accumulated on an electrode creating a current proportional to the organic vapot
concentration. The current is amplified to indicate the total organic vapor
concentration. Unlike the flame ionization analyzer, the photolonization detector
Is essentially nondestructive. The sample gas stream passing through the
Instrument can be recovered in a sample gasbag and returned to a laboratory for
more detailed analysis. Phoroionization detecrors can detect organic compounds
with ionization potentials close to or below the ionization energy level of the
lamp (e.g., 9.0, 10.0, 10.2, and 11.3 electron volts). Most organic compounds can
be detected, including the highly oxygenated or halogenated compounds that
cannot be measured by the flame ionizaton detector. Photoionizaton detectors
are not useful for low molecular weight paraffinic compounds such as methane,
propane, and butane, because these compounds have high ionization potenuals.
This is not a problem with respect to carbon adsorber evaluation, however,
because these same compounds have very low atfinity for acrivated carbon and
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arc not controlled by these systems.

All three types of instruments can be used to measure the outlet VOC
concentration from an adsotber. Because of the limited pump capacity of all
three instrument types, the sample should be obmined from a positive pressure
portion of the outlet duct. A single point measurement can usually be made, and
the monitoting times are relatively short.

Organic vapor concentration measurements using portable VOC analyzers
should be made near the end of the adsorption cycle. At this time. the outlet
VOC concentration is at a maximum. The measurements must not be conducted
when the adsorber is in the cooldown-purge cycle just prior to returning to
adsorption service. During this period, the gas stream humidity is high and water
droplets may be present. Moisture can damage the sensors of all three types of
mstruments.

Additional Monitoring Considerations

LEL Inlet Monitor
Adsorbers designed to operate with feed gas containing more than 10% to 25%
of the LEL usually have an LEL monitor in the inlet duct to the adsorber system.
The primary purpose of this instrument is to shut down the fan and other system
components in the event that the inlet concentration increases above the safety
limat. )

This instrument can be used to provide a qualitative indication of changes in
the inlet VOC concentration. Increased inlet concentrations could lead to
organic vapor breakthrough unless the adsorption cycle time is decreased.

Gas Inlet Temperature

The gas inlet temperature is one of the most important variables affecting
performance. Due to the weak physical forces involved in adsorption, increased
gas temperatures result in substandally reduced adsorption capacity which leads
to increased prebreakthrough concentrations and premature breakthrough. The
inlet gas tempetatures should be compared during the last several months to
identify significant increases above baseline values. Furthermore, gas Inlet

temperatures above 100°F may indicate inadequate performance,

Adsorber 1 essel Bed Static Pressure Drop

The static pressure drop across a fixed-bed adsorber is usually between 0.5 and
3.0 in. W.C. (0.1 and 0.75 kPa) per foot of bed. The static pressure drop across
moving-bed adsorbers is usually considerably lower than the levels for the fixed-
bed designs.

Changes from baseline pressure drop levels are usually associated with
conditions that adversely affect performance. An increase in the static pressure
drop (no change in the gas flow rate) can be caused by the accumulation of dust
and particulate matter on the inlet side of the bed. Gas flow maldistribution will
lead to decreased adsorption cfficiency. A dectease in the static pressure drop
may indicate partial or complete collapse of the fixed bed due to corrosion of the
support grid.
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Gas Flow Rate

Gas flow rates above the design range of the absorber vessel create a longer-
than-anticipated MT/. Brcaktluouwh will occur it the MT7Z reaches the outlct of
the carbon bed before the adsorber is brought off-line for desorption. Usually,
the maximum gas velocities through the bed are limited to less than 100 feet per
minute. Increased gas flow rates are indicated by increased centrifugal fan motor
currents, increased adsorber vessel pressure drop, and/or increased hood static
pressures.

Decreased gas flow rates may also indicate performance problems. Increased
tugitive emissions from the process equipment served by the adsorber could be
duc to reduced gas flow rates. This problem may be indicated by reduced fan
motor current, decreased hood static pressure, decreased static pressure drop
across the adsorber vessels, and/or decreased static pressure drop across the
particulate matter filter.

Hood Static Pressure

"The hood static pressure provides a useful indicator of the o gas flow conditions at
the pick-up point on the process equipment where the organic vapors ate being
released. The typical values of the hood static pre«culc mngc from approximately
-0.3 in. W.C. (-0.075 kPa) to more than -2.0 in. W.C. (0.5 kPa a). If the hood static
pressure becomes less negative (moves toward 0.0 in. VK ( .), the gas flow rate has
probably decreased, and fuwmvc emissions have probably increased.
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